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DUAL RECOVERIES FROM SMOKING AND ALCOHOL PROBLEMS
AMONG NATURALLY RECOVERED ALCOHOL ABUSERS

M.B. Sobell and L.C. Sobell

Interviews were conducted on two occasions separated by 5 years with alcohol abusers
who at the first interview had recovered without treatment (Group R, N=120) or who had
an active and untreated problem (Group NR, N=62) (Sobell et al, 1992, 1993). When
this report was prepared, second interviews had been conducted with 109 subjects in
Group R and 35 in Group NR. Only 3 of the 35 Group NR subjects interviewed had
recovered from their alcohol problem by the time of the second interview. 56.6% of
subjects who had ever smoked (n=129) had quit smoking by the first interview, and this
rose to 61.4% by the second interview. The recovery rate for Group R (67.7) exceeded
that for Group NR (45.5%). Relapse rates at Interview 2 for subjects recovered at
Interview 1 were 12.8% for drinking and 8.7% for smoking. 85.8% of subjects had a
consistent smoking status across interviews. Only 9.9% had never smoked. By Interview
2, 25.0% of smokers at Interview 1 had quit smoking, while 8.2% of quitters had
relapsed to smoking. Disregarding subjects who never smoked, subjects who were
recovered from an alcohol problem at Interview 1 were significantly (Chi-square = 7.2,
p<.03) more likely to have relapsed to drinking by Interview 2 if they were still smoking
at Interview 1 than if they’d quit smoking by Interview 1. Subjects with a dual
recovery at Interview 1 had a greater likelihood of relapse to drinking if they relapsed to
smoking, and only a small likelihood of relapse to drinking if they stayed recovered from
smoking. Dually recovered subjects rated recovering from smoking to have been more
difficult than recovering from drinking. Subjects who had quit smoking by Interview 2
were a bit older than other subjects and had been somewhat heavier smokers; aside from
heaviness of smoking, recovery from smoking was not significantly related to severity of
dependence on tobacco or alcohol.

While causal inferences are not possible from these data, the findings suggest a possible
relationship between smoking and drinking problems in that recovered alcohol abusers
who were still smoking at Interview 1 had nearly four times greater likelihood of
relapsing by Interview 2 than did those who had quit smoking by Interview 1. These
findings provide no support for the notion that it would be detrimental for persons to
attempt to deal with smoking and drinking problems simultaneously.
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CONDITIONING FACTORS AND CUE EXPOSURE
TREATMENT IN DRUG DEPENDENCE: THE ROLE OF
EMERGENT EQUIVALENCE RELATIONS

R. J. DeGrandpre, W. K. Bickel, A. J. Mortensen, S. Higgins

Historically, the idea that non-drug stimuli can exert control over drug-taking and drug-
withdrawal has been conceptualized in terms of a classical conditioning (CC). One such
approach is that environmental stimuli paired with drug withdrawal can become conditioned
stimuli, thus producing a conditioned-withdrawal response; another CC paradigm proposes
that the stimuli paired with the drug’s stimulus effects become conditioned stimuli that
increase the likelihood of drug administration. Based on these approaches, several
strategies for reducing the eliciting effects of environmental cues have been proposed (e.g.,
cue exposure treatment). Although these CC phenomena are common in the lore of drug
treatment and have been verified in experimental settings, a recent review of 20 years of
research on the role of CC in relapse argued, however, that this research has failed to
demonstrate a relationship between conditioned responses (to drug-related stimuli) and
relapse in drug or alcohol dependence (Drummond et al, 1990). Also, this review argued
that evidence of the effectiveness of extinction treatment is lacking. Based on these
findings, another model of conditioning is presented that stems from operant research on
discriminative-stimulus control, viz. stimulus equivalence. In the study presented, using a
matching-to-sample procedure, relations between arbitrary stimuli and between arbitrary
stimuli and three activities (acquisition of cigarette puffs, money, or prizes) were trained to
examine whether stimuli never paired with drug use can, via stimulus equivalence, set the
occasion for drug-taking. Results supported the notion that novel stimuli can exert control
over drug-taking via shared membership in an equivalence class. These findings and their
implications to previous research on cue reactivity and drug treatment will be discussed.
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ENHANCED CONTINUITY OF CARE AND DESIPRAMINE IN
CRACK COCAINE ABUSERS

S. M. Hall, S. Tunis, P. Banys, D. Tusel, H. W. Clark, D. Presti, and
P. Stewart

We report data from a trial of enhanced continuity of care and drug treatment for crack
cocaine abuse (N = 94). The study focused on increasing entrance into outpatient treatment
after brief inpatient treatment for crack cocaine abuse, and enhancing retention, and
therefore abstinence. In a random assignment, 2x2 design, we compared enhanced
continuity of care vs. standard treatment, and desipramine (200 mg) vs. placebo. In the
enhanced continuity condition, subjects had the same counselor in inpatient and outpatient
treatment. They began attending groups on the outpatient unit while inpatient. Under the
standard treatment structure, subjects had different counselors during inpatient and
outpatient treatment and no contact with the outpatient clinic until the end of inpatient
treatment. Drug administration began during the first week of the 3-week inpatient stay and
continued for five weeks of outpatient treatment (eight weeks total). Subjects were
assessed at Weeks 3, 8, 12, and 26. We hypothesized that subiects assigned to the
desipramine-continuity condition will be more likely to (1) be abstinent from cocaine at all
assessments, and (2) attend more outpatient treatment sessions. We have found enhanced
continuity (1) decreases cocaine use (self-report verified by urine toxicology) at Week 3,
and (2) increases attendance at individual treatment sessions. Desipramine increased days
in treatment if therapeutic levels were attained, but did not affect drug use. The desipramine
data support and expand those recently reported from cocaine-abusing methadone patients.
The data also suggest that psychological intervention may play an important role in the
treatment of cocaine dependence.
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RETENTION OF COCAINE ABUSING WOMEN IN
RESIDENTIAL TREATMENT

P.H. Hughes, S.D. Coletti, R.L. Neri, C.F. Urmann, D.M. Sicilian, S.S.
Stahl, and J.C. Anthony

This NIDA “Perinatal 20” demonstration research project randomly assigned 53 cocaine
abusing women to two treatment conditions in a therapeutic community (Coletti et al.
1992). Women in both conditions received the same TC treatment. However, “TC"”
women (n=31) were permitted to bring one or two of their children (up to 10 years old)
to live with them during the 18-month residential program, while “standard TC” women
(n=22) were advised to place their children with the best available caretaker or in foster
care. The study tested the hypothesis that providing on-site child care accommodations
would have a positive impact on retention for women with children.

The mean age of the women was 27.3 years, 81% were African-American, and 79% had
prior treatment. Preliminary findings support the hypothesis. TC' women had a
significantly longer mean length of stay (281 days) than TC women (131 days), t =2.80,
p <.05. Survival analysis showed their retention curves differed significantly from each
other, L (n=53, 1)=8.86, p <.005. By the third month, 71% of women in the TC"
condition remained in residential treatment, compared to 32% of standard TC women.
By the sixth month, 58% of TC' women remained in residence, compared to 18% of
standard TC women. By the end of 12 months, 26% of TC® women remained,
compared to 5% of standard TC women. Additional time will be required before post-
treatment comparisons are possible.

Because the study group status of all women was known to clinicians, evaluators, and to
subjects themselves, we were concerned about possible bias in retention findings. Yet no
differences were found when retention rates of standard TC women were compared with
those of non-study women admitted during the same years.

These preliminary results suggest cocaine abusing women will have greater retention in
therapeutic communities if they can enter with one or two of their children.
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INCENTIVES IMPROVE TREATMENT RETENTION, COCAINE
ABSTINENCE AND PSYCHIATRIC SYMPTOMATOLOGY IN
AMBULATORY COCAINE-DEPENDENT PATIENTS

S. T. Higgins, A. J. Budney, W. K. Bickel, F. E. Foerg, R. Donham, and G. J.
Badger

This study was conducted to assess the efficacy of an incentive program during
outpatient, behavioral treatment for cocaine dependence. Forty cocaine-dependent adults
were randomly assigned to one of two treatment groups: 24 weeks of behavioral
treatment with or without an added incentive program. The behavioral treatment was
based on the Community Reinforcement Approach and was provided to both groups.
Subjects in the group with incentives received vouchers exchangeable for retail items
contingent on submitting cocaine-free urine specimens during weeks 1-12 of treatment,
while the group without incentives received no vouchers during that period. The two
groups were treated the same during weeks 13-24.

Seventy-five percent of patients in the group with vouchers completed 24 weeks of
treatment vs. 40% in the group without vouchers (p=0.03). Average duration of
continuous cocaine abstinence during weeks 1-24 of treatment were 11.7 + 2.0 weeks in
the group with vouchers vs. 6.0 + 1.5 in the group without vouchers (p=.03). At 24
weeks after treatment entry, the voucher group evidenced significantly greater
improvement than the no-voucher group on the drug scale of the Addiction Severity
Index (ASI), and only the voucher group showed significant improvement on the ASI
psychiatric scale.

Incentives delivered contingent on submitting cocaine-free urine specimens represent an
effective intervention for increasing treatment retention and cocaine abstinence and

reducing psychiatric symptomatology during outpatient treatment for cocaine
dependence.
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CONTINGENCY CONTRACTING IN METHADONE
MAINTENANCE

D. A. Calsyn, E. A. Wells, A. J. Saxon, A. F. Wrede, R. Jackson, and
V. Stanton

The effectiveness of methadone maintenance differs among clinics. In this study the
conditions of treatment are varied to determine the effectiveness of six models. In a 3
(level of services) by 2 (contingency contracting) factorial design, 353 new admissions to
methadone maintenance were randomly assigned to one of six cells. Levels of services
were: (1) “medication only”, (limited to one 15 minute counseling session per month);
(2) “standard ” counseling, (weekly counseling in first 90 days, at least monthly
thereafter, assisted referral to community agencies, on-site psychiatric services available);
(3) “enhanced” services: (same as standard, plus attended weekly skill building and/or
process groups, marital counseling available). The contingency contracting conditions
were: (1) no contingencies (NC); (2) contingency contracting (CC). All subjects were
notified in writing of each positive urinalysis result. After a 60 day “stabilization” period
and an additional 90 day “warning and assistance” period, negative contingencies of dose
reduction of response to each positive UA and eventual discharge were implemented for
CCs. The sample is 62.7% male; 37.6% African-American, 3.9% Hispanic, and 56.8%
white; mean age, 38.2, 73% unemployed; and 37.3% with less than high school
education. Subjects are assessed initially and at 6, 12, 18, and 24 months post admission
via a structured interview. Presented here are the 12 month outcomes for treatment
retention and weekly urinalysis. Level of services and contingency contracting groups
were compared separately on treatment retention by survival analysis. CC subjects were
discharged at a greater rate than the NC group (Lee-Desu = 6.8, p <.01). However, CC
subjects were re-admitted at a faster rate (Lee-Desu = 5.2, p <.05). There were no
treatment retention differences based on level of services. Since there was differential
treatment retention between contingency groups, endpoint methodology was used to
extrapolate missing urinalysis data points for subjects discharged from treatment prior to
the 12 month follow-up. Urinalysis data were then analyzed using a 3X2 ANCOVA with
age and preadmission drug use as covariates. NC subjects provided more urines positive
for any illicit drug (m = 28.4, d = 12.1) than did CC subjects b = 24.1, d = 123, (F =
9.9, p < .01). For opiate positives a significant level of services by contingency
contracting interaction was found (E = 3.8, p < .05). Post hoc analysis indicated the
interaction was due to medication only/CC subjects obtaining fewer opiate positives (m =
20.5, sd = 13.1, Q = 3.7, p < .01). The groups did not differ on number of cocaine
positive urines. In settings where minimum services are being provided as part of
methadone maintenance, contingency contracting may assist in producing outcomes
similar to those associated with providing standard counseling services during the first
year of treatment. The contingency contracting system studied produced less illicit drug
use by methadone clients as predicted, but also led to poorer treatment retention. Future
studies of contingency management systems within methadone clinics should focus on
systems that would lead to reduced illicit drug use without adversely affecting treatment
retention.

ACKNOWLEDGEMENT

Work supported by NIDA grant R18 DA06104.

AFFILIATION:

Veterans Affairs Medical Center, University of Washington School of Medicine,

Evergreen Treatment Services, Ring County Division of Alcoholism and Substance
Abuse Services, Seattle, WA



THE EFFECTIVENESS OF COGNITIVE-BEHAVIORAL
TREATMENT FOR COCAINE-USING METHADONE PATIENTS

A. Rosenblum, S. Magura, M. Lovejoy, J. Foote, L. Handelsman, and
B. Stimmel

Preliminary outcome evaluation results are reported for an innovative cocaine abuse
treatment model adapted for cocaine-using methadone patients. Ninety-four patients
were randomly assigned to six months of high intensity (“neurobehavioral”) or low
intensity (“control”) therapy for cocaine dependence. Intensive treatment consisted of
three to five individual and group sessions a week. Controls received once a week
groups. Forty-three methadone patients entered intensive cocaine treatment, 19 entered
the control group and 32 eligibles did not enter treatment. At intake 40% were sniffing
cocaine, 60% were using crack and 38% were injecting drugs (multiple routes possible).
Demographic characteristics were 53% female, 47% male; 62% Hispanic, 31% black and
7% white; mean age was 36. Therapy was completed by 49% of neurobehavioral and
53% of control patients. Patients who dropped out during study intake were more likely
than treated patients also to drop out of the methadone clinic within six months. In
paired comparisons between intake and six-month follow-up, neurobehavioral patients,
but not controls or study intake drop-outs, showed significant declines in cocaine and
other drug use (measured by urinalysis and self-reports), as well as significant
improvement in psychological status (as measured by the Brief Symptom Inventory and
the Profile of Mood States). The findings suggest that specialized cocaine abuse
treatment can benefit methadone patients; intake to the study is continuing.
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CONTINGENT REINFORCEMENT OF GROUP PARTICIPATION
VS. DRUG FREE URINES IN A METHADONE MAINTENANCE
PROGRAM

M. Y. Iguchi, R J. Lamb, and J. J. Platt

Numerous studies demonstrate that take-home (TH) incentive programs based on
urinalysis results can reduce illicit drug use among methadone maintenance clients. This
studv examines the use of TH medications to reinforce either the provision of urines free
of illicit substances (UA group) or participation in groups providing Training in
Interpersonal Problem Solving (TIPS group). Subjects are randomly assigned to either
the UA or TIPS condition after a three month baseline. In the UA condition, subjects
earn 1 TH/week if they provide 2 consecutive weeks of urines free of illicit substances
(x3/week testing; EMIT), with 1 more TH provided for each additional 2-week period of
drug-free urines. A maximum of 4 THs per week may be earned. THs are reduced by 1
TH for each urine testing positive for illicit substances. In the TIPS condition, subjects
earn a single TH for use the next week if they attend the first TIPS session. Subjects then
earn 1 TH/week for the remainder of the six month treatment period if they attend the
second TIPS session. Additional THs are earned at the rate of 1 TH/week for every 2
TIPS sessions attended, up to a maximum of 4. Contingencies are in effect for six
months.

To date, 45 subjects have completed the nine month protocol. Preliminary analysis of
urine data indicate a significant treatment effect (F(1,43)=5.54, p<.05) as well as a
significant group x treatment interaction (F(1,43)=5.55, p<.05). Table 1 shows an
increase in the percentage of urines testing negative for illicit substances in the UA
group, with a corresponding decrease in the percentage of urines testing negative for
illicit substances in the TIPS group.

TABLE 1: Percentage of Urines Testing Negative for Illicit Substances

Group Baseline (mos 1-3) Treatment (mos 4-6) Treatment (mos 7-9)
UA 25% 37% 49%
TIPS 45% 42% 38%

In a second analysis, subjects were classified as demonstrating clinically significantly
behavior change from baseline if they: 1) submitted >10% more urine samples testing
negative for illicit substances and had at least one continuous month of verified
abstinence during the intervention phase; or, 2) submitted >10% fewer drug negative
urines testing negative for illicit substances during the intervention phase. In the UA
condition, 11 of 26 subjects (42%) met criterion for significant clinical improvement
while three subjects (12%) were classified as getting worse. In the TIPS condition, 4 of
19 subjects (21%) met the criterion for significant clinical improvement, while nine
subjects (43%) were classified as getting worse.

The preliminary analyses indicate that the UA intervention was significantly more
effective in reducing illicit drug use in methadone maintenance clients than the TIPS
intervention. Program staff reported that the TIPS sessions were well liked and that
participants were frequently observed making use of the skills in their daily lives. In the
absence of explicit contingencies for reducing illicit substance use however, TIPS
subjects were more likely than UA subjects to increase their use of illicit drugs.
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A COMPARISON OF FUNCTIONAL AND STRUCTURAL SOCIAL
SUPPORT: ROLE IN RELAPSE PREVENTION

L. Goehl and E. Nunes

The relative effects of functional social support (quality and diversity of the supportive
functions of the social network) and structural social support (quantity and density of the
social network) on mood and abstinence were examined in a study of methadone
maintenance treatment patients (N=70). Structural social support was expected to have a
direct impact on both mood and illicit drug use by the subject, whereas functional social
support was expected to improve mood and abstinence by buffering the impact of stress.
Subjects were given baseline measures of functional social support, structural social
support, mood, stress, and drug use in the network and followed prospectively for three
months with weekly urine drug screens. With demographic variables controlled,
structural social support was not significantly correlated with either positive affect (r =
.19, NS) or negative affect (r = -.02, NS). Conversely, functional social support was
significantly correlated with both positive affect (r = .59, p< .001), and negative affect (r
=-40, p< .01). Stress level was also significantly correlated with both positive affect (r =
-.38. p< .01), and neaative affect (r = .46. p< .001). Using a multiple regression analysis,
with functional social support and stress entered as predictors of affect, functional social
support accounted for 35% of the variance in positive affect (DF =l, Std Error = 0.08, t =
5.79. p< .001) and 11% of the variance in negative affect (DF =1, Std Error = 0.09. t =
-3.31; p< .001). Stress accounted for 8% of the variance in positive affect (DF =1, Std
Error = 0.26. t = -3.06. p< .01) and 21% of the variance in negative affect (DF =1, Std
Error = 0.31, t = 3.92, p < .001). No measures of social support, affect or stress
correlated with the proportion of drug positive urines. Additionally, neither measure of
social support showed significant stress buffering effects for mood outcome, although the
stress buffering effects of functional social support on drug use outcome approached
significance (p = .07) in those subjects with drug users in their close social network. This
study highlights the importance of the quality, rather than the quantity, of the social
network in relapse prevention.
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ONE TRIAL CONDITIONED EFFECT OF AMPHETAMINE IN
NIGRAL RATS

P. B. Silverman

In rats with a unilateral 6-hydroxydopamine lesion of substantia nigra, direct-acting
dopamine agonists induce an acute episode of contralateral circling. Dopamine agonists
with DI activity, but not selective D, dopamine agonists, also result in a remarkable
conditioned rotation. That is, weeks or months after limited administration of agonist,
mere m-introduction of the rat into the drug-associated environment results in a brief,
intense burst of contralateral circling (Silverman and Ho 1981; Silverman 1992). Indirect
agonists, able to promote release and/or block reuptake of dopamine only on the intact
side, ordinarily induce acute ipsilateral rotation. Despite large acute effect they do not
result in (ipsilaterallv directed) conditioned circling comparable to that which follows
direct D; or D,/D, agonists. When an indirect agonist which acts through the newly
synthesized dopamine pool (e.g., amphetamine) is administered shortly after an animal
has been lesioned, acute circling is directed contralaterally (Oberlander et al. 1979). Here,
1 to 5 mg/kg amphetamine was administered one day after rats were lesioned in order to
determine if amphetamine, in this circumstance acting preferentially on the lesioned side,
resulted in both acute and conditioned contralateral rotation. When rats that had been
treated with amphetamine one day after they were lesioned were placed in the rotation
environment two weeks later, they exhibited a brief rapid burst of stereotyped
contralateral circling like that which typically follows administration of direct dopamine
agonists with DI activity. This conditioned contralateral circling was still significant six
weeks after one amphetamine treatment. The results show that failure of indirect agonists
to induce conditioned rotation in chronically lesioned rats is not attributable to
interference by drug stimulus effects, and suggest that the extraordinary conditioning seen
in this preparation depends upon drug activity in the denervated, supersensitive
hemisphere.
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INTRAVENOUS SELF-INJECTION OF METHCATHINONE IN THE
BABOON

B. J. Kaminski and R.R. Griffiths

Methcathinone is a phenylisopropylamine derivative that has been produced by
clandestine laboratories and identified in illicit drug traffic. Methcathinone has been
reported to be a locomotor stimulant and to occasion amphetamine-lever responding in a
drug discrimination study with rats (Glennon et al., 1987). The present study evaluated
the intravenous self-administration of methcathinone in three baboons using a cocaine
substitution procedure. Self-injections were available 24 h/day according to a fixed-ratio
(FR) schedule and with a 3 h timeout following each injection. Doses of racemic
methcathinone HCl (0.01 - 1.0 mg/kg/injection) and its vehicle were substituted for
cocaine for 15 or more days. A concurrent FR schedule of food pellet delivery allowed
evaluation of any changes in food intake. Self-injection of methcathinone was dose
dependent. The lower doses of methcathinone, 0.01 and 0.032, maintained low and
intermediate rates of self-injection, respectively. Several doses of methcathinone (0.1,
0.32, 1.0) maintained rates of self-injection comparable to cocaine. Food pellet intake
was suppressed slightly during substitution of 1.0 mg/kg/injection methcathinone. Acute
administration of 3.2 mg/kg in two baboons produced signs of psychomotor stimulant
toxicity that included stereotypic movements, behavioral agitation, tremors, and tracking
of non-existent visual objects (suggesting hallucinations). The present data indicate that
methcathinone functions as a positive reinforcer in baboons and suggests that it may have
significant abuse potential.
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THE EFFECTS OF GBR 12909 ON RESPONDING OF RHESUS
MONKEYS MAINTAINED UNDER SCHEDULES OF COCAINE-
AND FOOD-DELIVERY

J. R. Glowa, F. H. Wojnicki, B. de Costa, D. Matecka, K. C. Rice, and R. B.
Rothman

Responding of 6-10 kg male rhesus monkeys was maintained under multiple FR 30-
response schedules of food and cocaine delivery. With saline high rates of responding
were maintained in the food component and low rates of responding (extinction)
occurred in the drug component. Low doses (3-10 pg/kg/injection) of cocaine maintained
maximal rates of responding in both drug and food delivery components, while doses
higher than 10 @kg/injection resulted in progressively decreased rates of responding in
both components. With responding maintained by 25 pg/kg/injection, pretreatment with
1 mg/kg GBR 12909 (i.v. bolus) selectively decreased cocaine-maintained responding.
Pretreatment with lower doses (0.3 mg/kg) of GBR had no effect and higher doses
decreased responding in both components. With responding maintained by 10
pg/kg/injection, pretreatment with slow-infusion (15 min i.v. drip) of GBR 12909 in
doses up to 3 mg/kg produced selective effects (i.e. up to 100% decrease) on cocaine-
maintained responding without producing an effect on food-maintained responding. The
time course for these effects was short (1-2 hr). By 3-4 hrs the effects of GBR had
diminished. These results suggest that GBR 12909 can selectively decrease cocaine-
maintained responding, at doses without effects on alternative behaviors. In addition,
self-administration of doses GBR 12909 of 3-30 pg/kg/injection was not obtained in
cocaine-naive monkeys. These results suggest that GBR-based agents may be useful in
the development of drugs to modify cocaine self-administration.
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CHRONIC HALOPERIDOL ENHANCES COCAINE CONDITIONED
PLACE PREFERENCE

T. A. Kosten, M. J. D. Miserendino, D. W. Marby, and E. J. Nestler

The rewarding and other behavioral effects of cocaine (COC) are believed to be
mediated, in part, through dopamine (DA). Accordingly, DA antagonists have been
proposed as pharmacological “blocking” agents for COC abuse. Acute pretreatment with
the DA antagonist, haloperidol (HAL), alters COC’s behavioral effects in many
paradigms (e.g.. Colpaert, et al, 1978; Roberts and Vickers 1984), although a previous
study (Spyraki, et al, 1982) failed to find an effect of HAL on COC conditioned place
preference (CPP). In contrast to these acute effects, chronic DA receptor blockade with
DA antagonists can lead to receptor supersensitivity (Seeger, et al, 1982) which may
enhance COC’s behavioral effects. The present study compared acute vs chronic HAL
treatments on COC CPP.

For the acute study, separate groups of rats (n’s=6-8) were maintained on HAL or vehicle
(VEH) given in the drinking solution (about 1.2 mg/day) during COC (0, 7.5, 15, or 30
mg/kg) CPP training. Acute HAL blocked the acquisition of COC CPP as demonstrated
by a significantly lower time shift to the COC-paired side (Baseline - test times, both 30
min sessions), F(l, 49)=4.5; pp<0.05. The effect was particularly strong at the 15 mg/kg
dose, where the VEH rats showed the greatest COC CPP. For the chronic study, rats
were maintained on HAL or VEH for 30 days prior to and then during COC (0, 5, 7.5, or
15 mg/kg) CPP training. Chronic HAL treated rats showed enhanced COC CPP,
particularly at the low doses which did not support CPP in VEH rats, F(1, 48)=12.3;
p<0.001.

Using a full COC dose-response function, we demonstrated that acute HAL does block
COC CPP. contrary to a previous study (Spyraki, et al, 1982) which only used one COC
dose. Thus, our results are consistent with the effects of acute HAL on other COC-
mediated behaviors. In contrast, chronic HAL treatment leads to behavioral
supersensitivity, lowering the threshold of the COC dose that supports CPP. The latter
finding is consistent with studies that show that chronic HAL leads to receptor
supersensitivity and to enhanced locomotor responsivity to COC (LeDuc and Mittleman
1993). These results suggest that using HAL or other DA antagonists would be
contraindicated as treatments for COC abuse as they may lead to enhanced abuse
potential. Moreover, the phenomenon of COC abuse in schizophrenics may be due, in
part, to chronic neuroleptic treatments leading to an enhancement of COC’s effects.
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EFFECTS OF ADRENALECTOMY ON INTRAVENOUS COCAINE
SELF-ADMINISTRATION IN RATS

N. E. Goeders and G. F. Guerin

Previous data from our laboratories have demonstrated an effect of cocaine on
benzodiazepine and corticotropin-releasing factor binding in the rat brain, especially in
regions associated with the mesocorticolimbic dopaminergic system. We have also
reported that benzodiazepines (e.g., alprazolam, chlordiazepoxide) decrease cocaine self-
administration in rats in a dose-related manner. Most recently, we reported that rats
exposed to non-contingent electric footshock will intravenously self-administer cocaine at
lower doses and higher rates than rats exposed to the same schedule of response-
contingent footshock or that were never shocked, suggesting the involvement of stress in
the etiology of cocaine self-administration. Since rates of self-administration were
significantly correlated with stress-induced changes in plasma corticosterone, the
following experiment was designed to further investigate the role of the hypothalamo-
pituitary-adrenal axis in cocaine reinforcement by comparing the acquisition of self-
administration in adrenalectomized and sham-treated controls. Each rat was implanted
with a chronic indwelling jugular catheter and was allowed to recover for a minimum of
four days. The rats were then trained to respond under a fixed-ratio 1 schedule of food
reinforcement. When responding stabilized, the rats were allowed access to intravenous
injections of cocaine by pressing a second lever located in the experimental chamber.
Very low doses of cocaine were initially tested (i.e., 0.031 mg/kg/infusion), and the
concentration was doubled each week (range 0.031 to 1.0 mg/kg/infusion). Each
Monday, the rats were tested under the food reinforcement schedule to ensure that they
could still meet the response requirement, and cocaine was made available Tuesday
through Friday of each week. Adrenalectomy significantly reduced plasma
corticosterone (72.4 + 8.1 ng/ml, sham vs 7.2 + 4.3 ng/ml, adrenalectomized). Sham-
treated control rats exhibited a typical inverted “U” shaped dose-response acquisition of
cocaine self-administration, with response rates similar to those seen during saline
substitutions at every dose of cocaine tested. These data further suggest a role for the
hypothalamo-pituitary-adrenal axis in cocaine reinforcement.
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ATTENUATION OF COCAINE SELF-ADMINISTRATION IN
RATS BY IBOGAINE

S. Gleeson and S. I. Dworkin

Ibogaine, an indole alkaloid, has recently received attention as a potential agent in treating
drug abuse. This compound interacts with a number of brain systems thought to be
involved in drug reinforcement mechanisms, and can modulate the behavioral and
neurochemical effects of morphine and amphetamine. In two experiments, the effects of
ibogaine on cocaine or heroin self-administration were evaluated in rats. Responding was
maintained on an FR 10 schedule by i.v. drug infusion (0.33 mg/inf of cocaine or 0.018
mg/inf of heroin). Sessions of 3 hour (cocaine) or 4 hour (heroin) duration were
conducted five days per week. Pretreatment with ibogaine (40.0 or 80.0 mg/kg, ip.) 1 hr
before the session dose-dependently decreased drug intake, with greater reductions
occurring in heroin self-administration. When 80.0 mg/kg was given 90 minute prior to
the session, cocaine infusions decreased further, but no effect was observed when the
pretreatment was 24 hours. In a third experiment, food reinforcement on an FR 10
schedule with a 6 minute timeout after each reinforcer resulted in rates and patterns of
responding and food intake over the 2 hour session that were similar to those observed
when cocaine was the reinforcer. With a 1 hour pretreatment, 40.0 mg/kg of ibogaine had
very little effect on food-maintained responding, but 80.0 mg/kg severely decreased
responding, and this effect persisted during the next day’s session. In all experiments,
casual observation of the rats during pretreatment period revealed tremors, shaking, and
profound disruptions of locomotor activity. Thus although ibogaine does appear to
successfully decrease drug self-administration, its effects may not be specific to drug
reinforcers and may include some undesirable side effects.
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GENETIC FACTORS IN ACUTE COCAINE-INDUCED
LOCOMOTOR ACTIVITY AND CONTEXT-SPECIFIC
CONDITIONED SENSITIZATION

A. Brockington, R. B. Rothman, D. A. Gorelick, S. R. Goldberg, and G. I.
Elmer

Repeated administration of cocaine leads to an increased response to the drug that is
specific to the dose, administration schedule and context of administration. The purpose
of the current series of experiments was first to establish the degree of genetic variation
in the locomotor activating effects of cocaine and second to establish a mouse model of
context-specific behavioral sensitization to cocaine in a number of inbred strains.

First, cocaine’s dose-response curves for locomotor activity were determined in six
inbred strains of mice (AKR/J, C57BL/6J, DBA/2J, C3H/HeJ, BALB/ByJ and CBA/J)
Large differences in the potency and efficacy were found as a function of genotype. The
EDs, and efficacy of cocaine’s locomotor stimulant effect differed by 2.9 and 4.5-fold,
respectively. Cocaine was most efficacious in the CBA/J mice and had no significant
effect in the DBA/2]J or BALB/ByJ mice.

Second, conditioned sensitization in each genotype was determined by administering the
EDs, dose for each strain in the locomotor activity monitor or the home colony for 1, 2,
or 3 days and testing for context-specific sensitization to the ED,s; dose the following
day in the locomotor activity monitor. Large differences in the degree and context-
specific nature of sensitization were found as a function of genotype. Sensitization to
cocaine’s locomotor effects differed both quantitatively and qualitatively in the number
of injections required to show sensitization and context specificity. For example,
C57BL/6J mice showed context specific sensitization following one administration
whereas DBA failed to show any form of sensitization following three injections.

Thus, genotype significantly affects the acute and chronic effects of cocaine as well as
the context-specific nature of conditioned sensitization.
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DNQX IN THE NUCLEUS ACCUMBENS INHIBITS
CONDITIONED PLACE PREFERENCE INDUCED BY
AMPHETAMINE OR COCAINE

L. J. Wallace, R. T. Layer, and F. G. Kaddis

The nucleus accumbens receives dopaminergic and glutamatergic projections, and
dopaminergic activity in this area is associated with many drugs that have rewarding
effects. This study deals with the possibility that glutamatergic activity is also associated
with these drugs. Such an idea derives from ovservations that injection into the nucleus
accumbens of agonists for the AMPA subclass of glutamatergic receptors elicits increases
locomotor activity in rats (Arnt 1981; Donzanti and Uretsky 1983) similar to that stimulated
by amphetamine or cocaine. Additional studies imply that action of both glutamatergic
and dopaminergic receptors in the nucleus accumbins is required to elicit a locomotor
response (Arnt 1981; Boldry et al., 1991; Willins et al, 1992). For psychostimulant
drugs, stimulation of locomotor activity is correlated with ability to elicit reward (Wise
1987). which suggests that activation of AMPA receptors in the nucleus accumbens may
contribute to drug-induced reward. This hypothesis was tested using a conditioned place
preference paradigm. Rats were allowed to freely move between the white and black
compartments of the apparatus during a pre-training test in which all rats preferred the
black environment. On training days one, three, five, and seven, rats were given 1 mg/kg
amphetamine, 20 mg/kg cocaine, or 10 mg/kg morphine and confined to the white side.
On days two, four, six, and eight, rats were given saline and confined to the black side.
On day nine, rats were allowed to freely move between the compartments. After training
with drugs, preference was shifted to the white compartment. For acquisition
experiments, 1 pg DNQX, an antagonist at AMPA receptors or vehicle was injected into
the nucleus accumbens just prior to systemic administration of rewarding drug on training
days, and animals were drug-free during testing. DNQX treatment inhibited the acquisition
of place preference elicited by amphetamine or cocaine but not that elicited by morphine.
In expression experiments, training was done in the absence of antagonist drugs. and a
single intracranial injection was-made just prior to testing on day nine. In these
experiments, DNOX treatment inhibited the expression of place preference elicited by all
three rewarding drugs. Our data suggest that activation of AMPA receptors in the nucleus
accumbens is required for the development or acquisition of rewarding effects of
psychostimulant drugs but not opiates. Furthermore, activation of AMPA receptors may
be involved in the expression of behaviors previously linked to reward elicited by both
psychostimulants and morphine.
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DOES ACCUMBENS ACETYLCHOLINE PLAY A ROLE IN
ADDICTION

G.P. Mark, P. Rada, E. Pothos, K. Taylor, K. Davidson, and B.G. Hoebel

Recent evidence suggest that drug withdrawal involves a decrease in dopamine (DA)
release in the nucleus accumbens (NAC) which implies that animals might re-initiate
drug-taking to restore DA (Pothos et al. 1991). Our new evidence points to acetylcholine
(ACh) as having a complimentary role in the NAC. ACh sampled by microdialysis was
decreased by morphine (20 mg/kg), and then increased during naloxone-precipitated
withdrawal (Rada et al. 1991). Local methylnaloxonium (100uM via dialysis in the
NAC) was sufficient to increase ACh in normal animals, and this effect was potentiated
in morphine dependent rats. To see if elevated ACh was a result or a cause of an aversive
state, we did experiments with results which suggest both cause and effect relationships
aversion. ACh increased when rats experienced a taste (CS) which reminded them of
nausea (US). When ACh was raised experimentally in the NAC with local neostigmine
(US) in association with a taste, it caused a conditioned taste aversion. Together the
results suggest that ACh in the NAC might play a role in an aversive state that reinforces
behavior to escape that state, e.g. drug relapse. Thus we raise the possibility that ACh in
the NAC mediates part of a negative reinforcement process and that this process might
play a role in addiction.
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ORAL AND IP CAFFEINE EXPOSURE AS DETERMINANTS
OF LOCOMOTOR ACTIVITY AND TOLERANCE

C. E. Lau and J. L. Falk

Adult, male rats were maintained at 80% body weights. Locomotor activity was measured
in daily, 1-hour sessions. Acute i.p. caffeine injections (2.5-40 mg/kg) produced dose-
related activity-rate (counts/min) increases up to 20 mg/kg, but at 40 mg/kg activity was
between the levels observed at 5 and 10 mg/kg doses, and was still elevated 4 h after 20
mg/kg. No activity effects remained after 8 hours. With daily, 20 mg/kg injections
tolerance developed by the 5th day, but even after 21 days of injection tolerance was not
complete.

Caffeine solutions were self-administered orally by exposing rats to a schedule-induced
polydipsia procedure in which food pellets were delivered 1/min in daily, 3-hour sessions.
Dose was varied by manipulating caffeine concentration and vehicle composition. After
each polydipsia session, rats were then evaluated for activity as before. There was a dose-
related (9.3-36.5 mg/kg) increase in locomotor activity, and increases remained evident
even after 8 hours. At the highest caffeine intake, tolerance developed after about two
weeks of exposure, but again tolerance remained incomplete.

Caffeine and metabolite (theobromine, paraxanthine, theophylline) pharmacokinetics were
followed for 24 hours after dose initiation for ip. and oral self-administration. For similar
doses, caffeine AUCs were larger for the i.p. route, but were linear functions of dose for
both routes. The elimination rate for the smallest oral dose (8.8 mg/kg) was less than the
rate for the two larger doses (19.4, 37.9 mg/kg). Ratios of the three metabolite levels to
caffeine were 2-3 times greater for the oral than for the i.p. route.

A plot of 4-hour serum caffeine AUCs against activity-rate AUCs showed that oral caffeine
was about twice as effective as i.p. caffeine in producing activity increases. For oral
caffeine, assuming lst-order, 1-compartment, open-model kinetics, activity rate was
linearly related to serum caffeine concentration, and the predicted activity rate at zero serum
caffeine agreed precisely with the value observed.
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MARIJUANA SMOKING INCREASES PLASMA COCAINE
LEVELS AND SUBJECTIVE REPORTS OF EUPHORIA IN MALE
VOLUNTEERS

S. E. Lukas, M. B. Sholar, E. Kouri, and J. H. Mendelson

The combined use of smoked marijuana followed by intranasal cocaine is a popular
combination among drug abusers. The reason why individuals use this particular
combination is not entirely clear, however, it has been speculated that marijuana
potentiates cocaine’s subjective effects. Five healthy adult male recreational drug users
provided informed consent and volunteered to participate in this study. Subjects were
prepared with an i.v. catheter for continuous blood withdrawal and sat in an isolated
chamber. On three different occasions, separated by at least one week, each subject
smoked a marijuana cigarette containing either 0.004% (placebo), 1.24% or 2.64% A9-
THC. Thirty minutes after smoking, they received an intranasal dose of cocaine (0.9
mg/kg). Subjects continuously reported changes in their mood state via an instrumental
joystick device and on visual analog scales. Peak plasma cocaine levels were 138.2 +
18.9 ng/ml after placebo marijuana, but pretreatment with the high-dose marijuana
resulted in a significant increase in peak cocaine levels to 242.5 + 22.1 ng/ml. The
duration of all marijuana- and cocaine-related subjective effects was unchanged after
both drugs, but marijuana pretreatment reduced the mean latency to detection of cocaine
effects from 1.9 to 0.75 minutes and caused a moderate increase in the number of
euphoric events from 14.5 + 6.5 to 43.1 + 18.7. Since marijuana smoking does not
appear to alter plasma cocaine levels after the i.v. route, these data suggest that the
effects observed in the present study may be due to an increase in cocaine absorption
secondary to marijuana-induced vasodilation of the capillaries in the nasal mucosa. Thus,
concomitant use of cocaine and marijuana may be based on significant
pharmacodynamic interactions between the two drugs.
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BEHAVIORAL EFFECTS OF ALPRAZOLAM IN
HUMANS

T. H. Kelly, R. W. Foltin, and M. W. Fischman

The effects of acute doses of alprazolam on task performance, including DSST, time
estimation (DRL schedule of point presentation), repeated acquisition of response
sequences, number recognition and repeated acquisition of task sequences, and drug
ratings were examined. Six subjects participated in daily 4 hr sessions. Alprazolam (0,
0.25, 0.5 or 1.0 mg) was administered thirty minutes after consumption of a fixed
breakfast. Task performance was continuous over a 3-hr interval beginning 30 min after
drug administration. Drug ratings were obtained immediately following task
performance. Acquisition of task sequences was maintained by monetary contingencies;
no contingencies were associated with performance of other tasks or drug ratings.
Pronounced dose-related changes in performance were associated with alprazolam
administration. DSST trial rate was decreased, but no changes in accuracy were
observed. Increases in inter-response times on the DRL task were observed. Rates of
incorrect responses were increased during the repeated acquisition of response sequences
task, and learning efficiency was decreased. Reaction time and discrimination accuracy
during number recognition were both decreased. In contrast, alprazolam produced no
changes in visual-analog scale ratings of drug effects, including “Stimulated, “Sedated,”
“Potency,” “Anxious,” or “Liking,” and no changes in the acquisition of task sequences,
maintained by monetary contingencies, were observed. This profile of effects was
distinct from those obtained using a similar protocol with other drugs of abuse, including
diazepam and alcohol.
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PREFERENCE FOR ETHANOL AND DIAZEPAM IN LIGHT AND
MODERATE DRINKERS: A WITHIN-SUBJECTS STUDY

H. de Wit and P. Doty

The goals of this study were: i) to examine preference for ethanol (EtOH) and diazepam
(DZP) in light drinkers vs moderate drinkers, and ii) to examine the relationship between
subjects’ responses to the two drugs. Fourteen light drinkers (LD; average 2.2
drinks/week) and 13 moderate drinkers (MDj; average 11.2 drinks/week) participated in
two 7-session choice experiments, assessing preference for EtOH (0.5 g/kg) or DZP (20
mg) vs placebo. Half of the subjects participated in the EtOH experiment first, half in the
DZP experiment first. Sessions were conducted in groups of four subjects during the
evening in a comfortable laboratory environment. A double-blind preference procedure
was used in which subjects first sampled drug and placebo (four sessions) and then chose
the substance they preferred (three sessions). The number of times subjects chose drug
over placebo was the primary measure of preference. At regular intervals during the
sessions, subjects completed self-report questionnaires assessing their mood and drug
effects (e.g., magnitude and liking of effects, measures of euphoria, sedation, and
psychomotor impairment).

In the EtOH experiment, both groups chose EtOH more often than placebo (66% drug
choice for LD group and 80% drug choice for MD group; difference ns). Both groups
reported typical EtOH-like subjective effects after EtOH administration. In the DZP
experiment, the MD group chose the drug significantly mom often than the LD group
(73% for MD vs 40% for LD; t-test p<.05). and reported liking the drug significantly
more than the LD group. LD subjects reported more sedation, confusion and dysphoria
after DZP than the MD group. In sum, although preference for EtOH was similar in the
two groups, the heavier drinkers showed a greater preference for DZP. Greater
preference for DZP among individuals with heavier alcohol consumers may be indicative
of a higher likelihood of non-therapeutic use of this drug.

Individual subjects’ choice of EtOH was positively correlated with their choice of DZP
(r=0.56), and ratings of liking of the two drugs were positively correlated (r=0.66). The
subjective effects of the two drugs were positively correlated on several scales of the
Addiction Research Center Inventory, including “euphoria” (MBG; r=0.59) and
“dysphoria” (LSD; r=0.55) scales. Correlations were observed even when the effects of
habitual alcohol consumption were removed using ANCOVA (drinks/week as covariate).
Thus, individual differences in behavioral and subjective responses to EtOH and DZP are
correlated in ways that are partly, but not completely, accounted for by differences in
habitual alcohol consumption.
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DISCRIMINABILITY OF SUBTHERAPEUTIC DOSES OF
DIAZEPAM AND BUSPIRONE IN HUMANS

C. R. Rush, J. R. Troisi II, T. S. Critchfield, J. H. Texter, and R. R.
Griffiths

The discriminative stimulus effects of therapeutic and subtherapeutic doses of diazepam
(DZ) and buspirone (BUS) were assessed in healthy, drug-free, paid volunteers (N=18).
The study was conducted in three phases. During the training phase, drug and placebo,
identified by letter codes (e.g., drug A or B). were administered in a mixed order across
sessions and subjects were instructed to attempt to discriminate between the two drugs.
Approximately 2 hours after drug administration, subjects reported their drug
identification by telephone. One group (N=10) was trained to discriminate DZ (10 mg)
from placebo, while a second group (N=8) was trained to discriminate BUS (15 mg)
from placebo. Correct discriminations earned $10. All subjects showed reliable
discrimination (080%). The subsequent phase was identical to the training phase except
half the sessions were training sessions and the other half were test sessions. Each test
dose was tested at least 4 times and subjects were paid $10 for correct or incorrect
discriminations during test sessions. Placebo, 2.5, 5 and 10 mg of DZ occasioned 12.6.
17.2. 61.0, and 92.1% DZ responding, respectively, in the DZ-trained group. In the
BUS-trained group, placebo, 3.75, 7.5 and 15 mg of BUS occasioned 3.3, 6.6, 33.0,
and 93.0% BUS responding, respectively. In the final phase, the lowest discriminable
dose of the training drug was determined by training subjects to discriminate
progressively lower doses of drug from placebo for at least 20 sessions at each dose.
The lowest discriminable dose of DZ was 1.25, 2.5 or 5.0 mg in 1, 4 and 2 subjects,
respectively. The lowest discriminable dose of BUS was 3.75, 7.5 or 15 mg in one,
two and one subjects, respectively. These findings extend previous human research on
the discriminative stimulus effects of DZ and BUS, and suggest subtherapeutic doses of
these drugs are behaviorally active. DZ is approximately three times more potent than
BUS in this regard.
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COMPARATIVE ABUSE LIABILITY OF SERTRALINE,
ALPRAZOLAM AND DEXTRO-AMPHETAMINE IN DRUG
NON-ABUSERS

L. Zawertailo, H. L. Kaplan, U. Busto, and E. M. Sellers

Sertraline, an antidepressant acting as a highly selective and specific 5-HT reuptake
inhibitor (Heym and Koe 1988) may also be effective in diminishing alcohol
consumption (Gill et al, 1988). We tested the abuse liability of sertraline in 20 healthy
males (mean age 27, range 18-46) who were recreational users of CNS depressants but
did not meet DSM-III-R criteria for alcohol or psychoactive substance use disorder.
Subjects were first screened for their ability to distinguish a CNS depressant (Secobarbital
150 mg) from placebo and report pleasant effects of the drug. In a double-blind,
randomized, cross-over, placebo-controlled study, sertraline 100 and 200 mg, dextro-
amphetamine 10 mg, alprazolam 1 mg and placebo were administered to each subject at
weekly intervals. Subjects completed a battery of objective tests (e.g.  psychomotor
performance) and subjective questionnaires including the Profile of Mood States (POMS),
the Addiction Research Center Inventory including Cole subscales (ARCI and
Cole/ARCI), and a Drug Performance and Preference Profile (DPPP) to measure drug
effects. An observer rated questionnaire was also included.

Alprazolam but not §-amphetamine or sertraline significantly —impaired psychomotor
performance (measured by a manual tracking task) compared to placebo (p = 0.0001).
Subjective effects showed that 8-amphetamine and alprazolam both had higher peak
responses than at least one dose of sertraline and placebo on the POMS Elation, ARCI
MBG (Euphoria) and the Cole/ARCI Stimulation Euphoria and Abuse Potential Scales (p
< 0.001). In contrast, the Cole/ARCI Unpleasantness-Physical scale and showed a peak
response higher for 200 mg sertraline than for all other drug conditions (p = 0.007). On
the DPPP 7-point ‘liking’ scales, alprazolam and 8-amphetamine exceeded sertraline and
placebo in peak pleasant effects on the mind and body (p = 0.0001 for both). However,
overall drug ‘liking’ was highest for &amphetamine than for all other drug conditions (p
< 0.05). These data suggest a very low abuse potential for sertraline compared to
alprazolam and &amphetamine and a comparable abuse potential for alprazolam and &-
amphetamine at the doses tested. This study also demonstrates the sensitivity and

reliability of drug non-abusers to report pleasant subjective effects of therapeutic doses of
psychoactive drugs and to distinguish these drug effects from placebo.
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INDEPENDENCE OF CRAVING SELF-REPORTS AND
PHYSIOLOGICAL REACTIVITY TO COCAINE CUES IN
COCAINE ABUSE PATIENTS

S.J. Robbins, R.N. Ehrman, A.R. Childress, and C.P. O’Brien

Ninety-three cocaine abuse patients were exposed to cocaine-related cues while changes
in physiological reactivity and reported craving were assessed. Cues consisted of
audiotapes of “drug talk”, videotapes depicting simulated drug use, and drug
paraphernalia which the patients were asked to handle. Subjects react to these cues with
decreases in skin temperature and skin resistance and increases in heart rate and in
reported craving. The purpose of the present analyses was to determine whether
physiological reactivity and reported craving are related. First, correlations between each
of the physiological indices and craving reports were calculated. The correlations ranged
between -.13 and .08, revealing no relationship between the measures. Next, subjects
were split into two groups; group 1 subjects reported no change or a decrease in craving
while group 2 subjects reported an increase in craving. Five of six t-tests revealed no
significant group differences in physiological reactivity. Finally, a discriminant analysis
was performed to predict membership in the two craving level groups based on levels of
physiological responding. The overall level of accuracy was just 8% above chance.
These findings are consistent with earlier work demonstrating that reported craving and
physiological reactivity are independent. These results discourage the use of
physiological measures as surrogates for craving reports. Possible explanations for this
asynchrony between self-reports of craving and autonomic reactivity will be discussed.
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NALTREXONE INTERACTIONS WITH COCAINE,
HYDROMORPHONE, AND A “SPEEDBALL” COMBINATION
IN SUBSTANCE ABUSERS

S. L. Walsh, J. T. Sullivan, K. L. Preston, and G. E. Bigelow

Mesolimbic dopamine pathways mediate, in part, the reinforcing effects of both opiates and
cocaine, and preclinical data suggest a functional interaction between the opiate and
dopamine systems. Several preclinical studies have shown a modulation of the reinforcing
effects of cocaine following administration of opioid antagonists. This study was designed
to evaluate the interaction between naltrexone, an opioid antagonist, and cocaine in human
substance abusers. In addition, because heroin and cocaine are commonly abused
intravenously in a combination known as a “speedball,” the interaction between naltrexone
and a laboratory speedball combination was also assessed.

This double-blind, placebo-controlled, crossover study was conducted while subjects
resided for seven weeks on a closed research unit. Capsules were given each morning,
containing either placebo (weeks 1, 6 and 7) or ascending doses of naltrexone (3.125,
12.5, 50, and 200 mg) during weeks 2, 3, 4, and 5, respectively. In thrice-weekly
experimental sessions, subjects received intravenous injections of either hydromorphone,
cocaine, or the speedball combination of hydromorphone and cocaine. Three ascending
doses of the challenge drug were given one hour apart, and the doses were as follows:
cocaine (0, 20 and 40 mg), hydromorphone (0, 1.5, and 3.0 mg) or speedball (0, 20 mg
cocaine and 1.5 mg hydromorphone and 40 mg cocaine 3.0 mg hydromorphone). The
order of the drug challenge sessions was randomized across weeks. Subjects were
monitored on physiological and subjective measures before and for one hour after each
injection.

Hydromorphone, cocaine, and the speedball combination produced distinct subjective and
physiological profiles. The magnitude of drug effect produced by the speedball
combination was greater than that produced by either hydromorphone or cocaine alone.
Naltrexone produced dose-related blockade of the subjective and physiological effects of
hydromorphone. All active doses of naltrexone produced partial attenuation of the
speedball effects, which appeared to be attributable to the selective blockade of the opioid
component of the combination. Naltrexone had no effect on any of the physiological or
subjective effects of cocaine. These data suggest that naltrexone has no therapeutic utility
for the treatment of cocaine abuse in this dose range.
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EFFECTS OF AGONIST/ANTAGONIST OPIOIDS IN HUMAN
VOLUNTEERS TRAINED TO DISCRIMINATE AMONG
HYDROMORPHONE 0, 1, AND 4 MG

G. E. Bigelow and K. L. Preston

This study is one in a series using drug discrimination methods in human volunteers to
evaluate and characterize the clinical pharmacology of, and to differentiate among, opioid
mixed agonist/antagonists. These studies are relevant to characterizing both the
pharmacological bases for similarities and differences among opioids as well as the
behavioral-procedural factors that influence expression of these similarities and differences.
In a residential laboratory and after passing medical and psychiatric screening, six non-
physically-dependent, current-sporadic-opioid-abuser, paid volunteers were trained in a
three-choice procedure to discriminate among i.m. administration of saline placebo, and 1
mg, and 4 mg hydromorphone (a morphine-like opioid mu-agonist). The discrimination
was readily learned. After training, test sessions were conducted to assess the effects of a
range of doses of the training drug (hydromorphone 0.375 - 4 mg) and of four opioid
mixed agonist/antagonists (pentazocine 7.5 - 60 mg; butorphanol 0.75 - 6 mg; nalbuphine 3
- 24 mg; and buprenorphine 0.075 - 0.6 mg). Maximum doses for each drug were
approximately 2-3 times typical therapeutic doses for analgesia. Behavioral discrimination
performance and subjective effect indices were concurrently assessed in all sessions.

All five test drugs were discriminated as hydromorphone 1 mg-like at one or mom dose
levels. Hydromorphone showed an inverted-U shaped dose effect function on
discrimination as hydromorphone 1 mg-like. All five drugs showed increasing
discrimination as hydromorphone 4 mg-like as dose increased. Only hydromorphone itself
met our discriminative cross-generalization criterion (75% or more drug-appropriate
responding) for discrimination as hydromorphone 4 mg-like. Subjective effect indices
showed clearer differentiation among the test drugs than did drug discrimination
performance. Pentazocine, butorphanol, and nalbuphine produced subjective effects
different from those produced by hydromorphone and buprenorphine. Hydromorphone’s
and buprenorphine’s subjective effects were similar to one another and indicated greater
liking and good effects than with the other mixed agonist/antagonists. In other
experiments, in which we have tested these same drugs after training a different
discrimination (e.g.. hydromorphone 3 mg vs. butorphanol 6 mg vs. placebo), drug
discrimination performance differentiated among the drugs as well as did subjective effect
indices.

We conclude that the concurrent assessment of subjective and discriminative drug effects
can be an effective tool for detecting and characterizing subtle differences between opioids,
that the sensitivity of drug discrimination performance to between-drug differences depends
upon the specific discrimination that has been trained, and that the relationship between
subjective and discriminative measures also depends upon the specific discrimination that
has been trained.
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DIFFERENTIAL CUE REACTIVITY IN HEAVY AND LIGHT
SMOKERS

V. W. Rees, J. D. Greeley, and R. F. Westbrook

An influential model of conditioned drug responses holds that exposure to drug cues will
elicit compensatory physiological responding, enhanced urges/desires for drug use and
contribute to tolerance. However, studies of cue reactivity in a variety of substance abusers
have often failed observe such reactions. In other studies, appetitive-type physiological
responding has been seen. The varied pattern of cue reactivity could be due to factors such
as level of dependence, type of cue and the response system measured. Heavy and light
smokers (each n=30) were each exposed to both “distal” and “proximal” type cigarette
cues, and in another session, a neutral control cue. Dependent measures included urge to
smoke, heart rate (HR), and T-wave amplitude, an index of sympathetic cardiac activity.
After exposure to Cue and to Control, subjects smoked a 50 mm portion of a cigarette (0.8
mg nicotine) ad [lib. Both light and heavy smokers experienced significant changes in urge,
with light smokers reporting greater urge to smoke in response to the distal cue. Only
heavy smokers experienced physiological cue reactivity. Each of the two cues elicited
compensatory responses in HR (quadratic function of time). Reactivity of the T-wave
amplitude was differential for the two cue types, with the distal cue eliciting an appetitive
response, and the proximal cue a compensatory response. Physiological reactivity was
related to the sympathomimetic agonist effects of nicotine. Furthermore, heavy smokers
smoked faster after exposure to the smoking Cue, compared with the Control condition
[t(29) = 2.36, p = .025]; an effect which was not observed in the light smokers [t(29) =
1.38 p > .05]. The effect of nicotine on HR was assessed after cue exposure. Although
exposure to smoking Cue did not result in reduced HR compared to Control, the
unconditioned HR effect of nicotine was influenced by the effect of cue reactivity.
Regression analysis revealed a significant relationship between magnitude of HR reactivity
to the proximal cue and change in HR after smoking. The results demonstrate
behaviourally-relevant cue reactivity, and suggest that cue reactivity is influenced by the
level of drug use, the type of cue and the pharmacologic action of the substance. Although
the present observations are consistent with a learning model of cue reactivity, the
conditioned compensatory response model is only partially supported. Further models for
cue reactivity should attempt to explore relationships between these variables.
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A TEST OF CAFFEINE SELF-ADMINISTRATION IN
ADOLESCENTS

K. L. Hale, J. R. Hughes, S. T. Higgins, and W. K. Bickel

Although almost all children ingest caffeine-containing beverages and foods daily, whether
some children self-administer caffeine has not been directly tested. Eighteen children (ages
11-15) who were in the 90th percentile of caffeine use, underwent six independent,
randomized, double-blind, placebo-controlled trials. (Results for the first nine subjects
were previously reported at the 1992 ISGIDAR meeting. We now present the results of the
full sample). In each trial, subjects first sampled a non-caffeinated soda and a non-
caffeinated soda to which 50 mg/12 oz of caffeine was added in a double-blind, crossover
procedure. Caffeine self-administration was then tested by giving subjects concurrent
access to the same two sodas. Only one out of 18 (6%) subjects met our two criteria for
reliable caffeine self-administration (repeatability criterion defined by self-administration of
caffeinated soda greater than non-caffeinated soda on five out of six trials and a statistical
criterion). One other subject met the repeatability criterion but not the statistical criterion.
Preliminary analyses indicated that on sampling days in which subjects received only non-
caffeinated soda little, if any, withdrawal symptoms were observed. These generally
negative results differ from our prior studies in which 33% of adult soda drinkers and 31%
of the coffee drinkers showed reliable caffeine self-administration and withdrawal.

ACKNOWLEDGEMENT:

Supported by an Institution Training Grant DA-07242 (Ms. Hale) and a Research
Development Award DA-00109 (Dr. Hughes) from NIDA.

AFFLIATION:

University of Vermont, Burlington, VT

29



VISUAL HABITUATION PERFORMANCE IN THREE-MONTH-
OLD INFANTS EXPOSED PRENATALLY TO COCAINE

L. C. Mayes, M. H. Bornstein, K. Chawarska, and R. H. Granger

This study investigates relations between prenatal cocaine exposure and infant
habituation performance at three months of age. The habituation response in infants is
involved with attention, learning, memory and early habituation performance is
predictive of later information processing capacities. Given the effects of cocaine on
central dopamine function, links between the dopaminergic system and attentional
mechanisms that are likely to involve the habituation process make it plausible to
hypothesize that prenatal cocaine exposure could affect habituation performance in early
infancy. In the present study, 69 infants (40 cocaine exposed and 29 non-cocaine
exposed all from the same socio-economic class) participated at three months of age in an
infant-control habituation procedure administered by experiments blind to the exposure to
cocaine were significantly more likely to fail to complete the habituation procedure.
Twenty-six of the 69 infants were unable to begin the habituation phase due to irritability
(47.5% vs. 24%; X’=3.91,p=0.05). After presentation of the habituation stimulus, and
additional ten infants, eight of whom were cocaine exposed, were sufficiently irritable
and a significantly greater proportion of these were from the cocaine exposed group
(67.5% vs. 31%; X*=8.96, p=0.003). Among infants who reached habituation criterion,
there were no significant differences for drug exposure status on habituation performance
as measured by the length of longest or peak look, accumulated looking time, or the
recovery of attention to novel stimulus. For both groups, the proportion of recovery of
attention to a novel stimulus was significantly different from chance, an indication that
both cocaine exposed and non-cocaine exposed infants attended to the novel stimulus and
that salient aspects of the habituation stimulus had been processed by both. Thus, in the
present study, cocaine exposed infants were more labile and reactive to novel stimuli but
if the infant was able to attend, there was no difference in measures of habituation
performance. It may be that cocaine exposure does not specifically affect early
information processing or attention regulation but does influence capacities for the
organization of states of arousal and reactivity. Infants with such difficulties may be at
increased risk for later problems in attention and difficulties in responding to novel
situations as opposed to information processing per se. Conversely, the lack of
differences in habituation performance for those infants reaching habituation criterion
neither predicts nor precludes cocaine-related effects either on later measures of
information processing or on other concurrent measures of attentional regulation.

AFFILIATION:

Yale Child Study Center, New Haven, CT and National Institute of Child Health and
Human Development, Bethesda, MD

30



THE CLINICAL NEUROLOGICAL EXAMINATION IN CHRONIC
COCAINE ABUSERS: PRELIMINARY FINDINGS

J. L. Cadet, T. Gendron, W. R. Lange, J. E. Henningfield, and R. B. Rothman

The acute and chronic use of cocaine is associated with medical and neuropsychiatric
abnormalities. The neuropsychiatric disorders include seizure, psychosis, subarachnoid
hemorrhage, and thromboembolic phenomena. Subarachnoid hemorrhages and
thromboembolic infarctions are associated with clinical neurological signs consistent
with those diagnoses. Most of these abnormalities occur in the acute setting of cocaine
use. However, we are aware of no studies which used the detailed classical neurological
examination in order to classify possible effects of the drugs on the central (CNS) and
peripheral (PNS) nervous system. As a first step towards the elucidation of cocaine
effects on the nervous system, we have thus started to carry out thorough neurological
examination in subjects who are chronic cocaine abusers and who are seronegative for
HIV. The seropositive subjects were excluded because of the known presence of
neuropsychiatric abnormalities in that population of patients. Subjects with a long
history of cocaine abuse receive a complete medical and neurological examination. In
addition, blood tests including folate and vitamin B12 levels, antinuclear antibodies,
rheumatoid factors, and protein electrophoresis were done in order to exclude other
possible causes of neurological dysfunction. The results of these examinations have
shown some consistent findings. A total of twenty subjects were evaluated. Four
subjects were dropped because of positive autoantibodies. The abnormal findings on the
neurological examination included horizontal nystagmus (40%), abnormal eye pursuit
(65%), abnormal saccades (70%). decreased reflexes (83%), and increased jaw jerk
(29%), vibration (44%) and position (44%) senses were also abnormal. The presence of
nystagmus and increased jaw jerk in these subjects may be related to cocaine effects on
brainstem pathways. The reflex and sensory abnormalities appear to correspond to a
bilateral symmetric neuropathy. When taken together, these results suggest that cocaine
may cause deleterious effects on the nervous system by causing constriction of the vasa
nervorum which supply the PNS. In addition to providing preliminary documentation of
the damage done to the PNS by cocaine, these findings suggest a new line of
investigation which will focus on the clinical neurological consequences of cocaine
abuse. These studies will help to determine if cocaine can cause axonal degeneration or a
demyelinating neuropathy.
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DIFFERENTIAL REGULATION OF THE DOPAMINE
TRANSPORTER IN COCAINE OVERDOSE DEATHS

J. Staley, M. Basile, C.V. Wetli, W. L. Hearn, D. D. Flynn,
A. J. Ruttenber and D. C. Mash

Metropolitan Dade County has one of the highest frequencies of cocaine-related emergency
room episodes and cocaine overdose deaths in the United States. Based on a retrospective
case control analysis of the toxicology reports, scene descriptions, supplemental
background information, and autopsy findings, we define a cocaine overdose death as a
death attributed to the toxic effects of cocaine. One of the most serious psychiatric sequelae
of cocaine abuse is excited delirium, which is associated with hyperthermia and sudden
death. The dopamine transporter is a primary recognition site for cocaine, that is related to
substance abuse. Our hypothesis is that alterations in the affinity, density or allosteric
regulation of cocaine recognition sites on the dopamine transporter may contribute to the
behavioral, physiological and toxic effects of cocaine. We have used the potent cocaine
congeners ['"®IIRTI-55 and [*HJWIN 35428 to map and characterize cocaine recognition
sites post mortem in the human brain from cocaine overdose deaths. Using quantitative in
vitro autoradiography. we have observed an apparent 2-fold elevation in the density of
RTI-55 binding sites within particular sectors of the striatum from cocaine overdose
deaths. However, no increase in the density of high affinity RTI-55 binding sites was seen
in the anterior striatum for the excited delirium subgroup. Equilibrium-saturation binding
analysis of ['251]RTI-55 and [3H]WIN 35,428 isotherms demonstrated multiple binding
sites in the putamen in agreement with previous studies in the rodent and primate brain
(Boja et al., 1992; Madras et al, 1989). Computer-generated curve fits of the saturation
binding data demonstrated no significant change in the affinity of the two binding sites in
the cocaine overdose deaths or in the excited delirium subgroup as compared to control
values. Analysis of the saturation values for WIN 35,428 binding in the anterior sectors
of the putamen demonstrated a significant increase in the apparent density of high affinity
sites on the dopamine transporter in cocaine overdose deaths as compared with control
values (p < 0.05). Taken together, these observations suggest that chronic cocaine use may
lead to a compensatory increase in the density of high affinity sites on the dopamine
transporter. Saturation analysis of ['251]RTI-55 and [3H]WIN 35,428 binding
demonstrated a significant overall decrease in the binding site densities for the excited
delirium subgroup as compared to control values (N = 8; p < 0.001). This lack of an
elevation of the high affinity cocaine recognition site for the excited delirium subgroup may
indicate a diminished capacity for dopamine reuptake during a cocaine challenge or short
term ‘binge’ use. Since the concentration of dopamine in the synapse is controlled by
reuptake mechanism(s), we suggest that the lack of an ‘upregulation’ in the cocaine
recognition site may explain the cocaine psychosis.
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QUANTITATIVE EEG ANALYSES IN COCAINE
ABSTINENT SUBJECTS

R. A. Roemer, A. Cornwell, D. B. Dewart, and P. Jackson

We report quantitative electroencephalographic (QEEG) observations in a sample of 25
(mean age 34.6, 5 female) subjects recovering from polysubstance abuse who preferen-
tially used cocaine. The major QEEG effects were significant decreases of absolute power
in the delta and theta frequency bands. These values were significantly lower than normal
all 21 leads in delta and 14 of 21 leads in theta bands. In normal subjects of this age group,
the low amplitude delta and theta activity each comprise between 10-15% of the resting
occipital EEG activity when quantitatively analyzed; frontally, delta activity represents from
25-30% and theta represents about 20% of the resting EEG. Reduced power in the lower
frequency bands appeared to be related to both, duration of marijuana abuse and with the
amount of cocaine used. This represents an independent confirmation of hypofrontal low
frequency EEG activity in abstinent cocaine abusers reported by Alper et al. (1991).

Delta waves are thought to be generated by dipoles between superficial cortical layers and
layer V that reflect sequences of excitatory and inhibitory processes of cortical neurons
(Steriade et al. 1990). Extrathalamic afferent projections to the cortex include those of
noradrenergic, dopaminergic and serotonergic systems (Foote and Morrison 1986).
Activity in such systems is thought to be altered by chronic substance abuse; particularly
cocaine (Jaffe 1990). Cortical neurons have been found to change firing patterns from
rhythmic burst firing in the delta frequencies to tonic single spike activity by tonic
depolarization. That is, changes in tonic depolarization switch the tiring pattern of a neuron
from burst firing to single spike firing and vice-versa. These burst firing cells are thought
to be pyramidal cells found predominantly in layer V whose apical dendrites ascend
superficially into layer I. Several neurotransmitters, serotonin, norepinephrine, histamine,
and acetylcholine, have been shown to switch burst-firing cells to tonic firing via such
depolarization when applied to the neurons (McCormick 1992).

This could provide a substrate for the reduced delta activity seen in subjects recovering
from chronic substance abuse. An hypothesized up-regulation of these neurotransmitters or
neuromodulators, particularly early in abstinence, could lead to a change in tonic
depolarization and thus a decrease in burst firing rates of cortical neurons. This would be
reflected in a decrease in low amplitude low frequency EEG activity.
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DIFFERENTIAL COCAINE-INDUCED PHYSIOLOGICAL AND
PATHOLOGICAL ALTERATIONS IN RATS ARE RELATED

C. A. Branch, V. W. Fischer, Q. Gan, and M. M. Knuepfer

A subset of conscious rats are more sensitive to the cardiovascular effects of cocaine, i.e.
approximately one-half of rats respond consistently with acute decreases in cardiac
output (CO); in the remainder CO is relatively unaffected or increased (Branch and
Knuepfer, 1993). The decrease in CO is associated with sympathoexcitation (Knuepfer
et al, 1993). This study was conducted to determine if there was a relationship between
cocaine-induced CO responses and ultrastructural myocardial damage. To address this
question, four groups of rats were examined. Two groups were given cocaine for 14
days (5 mg/kg, iv., twice daily) and either had a pulsed Doppler flow probe on the
ascending aorta for CO measurement (group 1, n=19) or did not (group 2, n=8). Group 3
had flow probes for CO but received saline for 2 weeks (n=6) and group 4 were naive
controls (n=4). Following the last treatment, left ventricular and septal tissue were fixed
with glutaraldehyde (3%) in Sorensens’s phosphate buffer at pH 7.2 and routinely
processed for electron microscopic examination. Myocardial tissues were analyzed in a
blind fashion.

In group 1. cocaine produced an average decrease in CO (>10%) in 11 of 19 rats.
Myocardia from the 11 rats in which CO decreased exhibited a higher incidence and
greater severity of lesions than in the remaining rats. Lesions were focal, intramyocytic
and diffusely distributed, and included dilated sarcoplasmic reticulum, early signs of
mitochondrial alterations, myofibrillar derangement and foci of myocardial fibrosis.
Sarcoplasmic dilatations were best correlated with the CO response. Similarly, group 2
displayed wide variability in the degree of myocardial damage between individual rats.
Control groups 3 and 4 (saline treated) had few or no identifiable lesions. These data
suggest that functional depression of CO is correlated with myocardial ultrastructural
pathology in rats. The individual variability resembles that described in humans.
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EVALUATION OF THE EFFECTS OF NIFEDIPINE ON
COCAINE INTOXICATION IN MICE

T. -A. Ansah and D. C. Shockley

A number of studies have evaluated the calcium channel entry blockers (CCEBs) for their
potential as either pharmacotherapeutical agents in cocaine abuse or as antidotes to cocaine-
induced lethalities. Isradipine and nimodipine have been shown to attenuate cocaine-
induced discriminative stimulus, intravenous self-administration, reinforcing properties and
spontaneous locomotor activity. It was also shown that nifedipine, diltiazem and flunarizine
were effective in antagonizing cocaine-induced conditioned place preference. When
cocaine-using volunteers were pretreated with oral nifedipine, they observed a decrease in
some subjective effects resulting from the intravenous administration of cocaine. The
effectiveness of the CCEBs as antidote to acute cocaine toxicity is unclear. Beneficial,
potentiation or no effect have been reported. We have previously shown that whereas
nimodipine and diltiazem would block cocaine-induced locomotor activity in rats, the
CCEBs offered no protection against the lethal effects of cocaine. Instead, the toxicity was
enhanced. The present studies were undertaken to develop a model for evaluating the
effects of CCEBs on cocaine-induced toxicity. Male Swiss-Webster or ICR mice (20-30 g)
were injected intraperitoneally with vehicle or CCEBs. After 30 min, they were
administered cocaine and observed for lethalities over a 24-hour period. Nifedipine
produced a dose-dependent increase in the number of lethalities caused by 80 mg/kg
cocaine in ICR mice. At 30 mg/kg nifedipine, the number of lethalities increased from 40%
to 50%. At 40 mg/kg, the number of lethalities increased to 80%. In the presence of 40
mg/kg nifedipine, the LDs, for cocaine in ICR mice decreased from 83 mg/kg to 66
mg/kg. Diltiazem (50 mg/kg) produced effects similar to that of nifedipine (40 mg/kg).
Verapamil (40 mg/kg) had no effect on cocaine-induced lethalities. Doses higher than 40
mg/kg were toxic. potentiation of cocaine-induced toxicities by nifedipiie was also
observed in Swiss-Webster mice. Studies are underway to determine the mechanisms
involved in the potentiation of cocaine-induced toxicity by CCEBs.
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NITRIC OXIDE (NO) SYNTHASE INHIBITORS ABOLISH
SENSITIZATION TO REPEATED COCAINE ADMINISTRATION

Y. Itzhak and K. M. Kantak

Recent studies imply the involvement of the glutamatergic system in the effects of
cocaine. Particularly, the role of the N-methyl-D-aspartate (NMDA) type of glutamate
receptors in the development of sensitization to the neurotoxic effects of cocaine is
supported by both, behavioral and in vitro receptor binding experiments (e.g., Itzhak and
Stein. J. Pharmacol. Exp. Ther. 262:464-470, 1992). Since activation of the NMDA
receptor results in an increase in the synthesis of NO, and blockade of the enzyme NO
synthase (NOS) provides protection against NMDA-mediated glutamate neurotoxicity,
the present study was undertaken to investigate the effects of NOS inhibitors on cocaine-
induced sensitization.

Repeated administration of cocaine (45 mg/kg/day; ip.; for 7 days) to Swiss Webster
mice produced sensitization to the kindling response typified by a progressive increase in
the duration of the convulsive reaction and an increase in the number of animals that
seized. This treatment also resulted in an increase in lethality rate after the 4th day of
treatment. Pretreatment of animals with NOS inhibitors, N®-nitro-L-arginine (NO,Arg;
25 mg/kg/day, i.p.) or NEé-nitro-L-arginine methyl ester (L-NAME; 100 mg/kg/day, i.p.)
abolished completely the development of sensitization to the convulsive and lethal
responses to cocaine. To investigate whether the effect of the drug treatment is

associated with the modulation of the NMDA receptor, the binding parameters of the
competitive NMDA receptor antagonist, ["'H]CGP39653, were determined in cortical
membranes of saline, cocaine, L-NAME/cocaine and L-NAME treated mice. A
significant up-regulation of the NMDA receptor was detected in membranes derived from
cocaine treated animals (Bmax = 149+80 vs. 1080+53 fmole/mg protein for cocaine and
saline groups, respectively). However, no significant change in the Bmax of
[*H]CGP39653 was observed in membranes derived from L-NAME/cocaine (Bmax =
1190+45 fmole/mg protein) and L-NAME (Bmax = 1140+63 fmole/mg protein) treated
animals.

Taken together, these results indicate that NOS inhibitors abolish the development of
sensitization to cocaine-induced toxicities. In addition, it appears that the increase in the
kindling response to cocaine is associated with the up-regulation of cortical NMDA
receptors, and NOS inhibitors prevent the development of this phenomenon. The present
data further sustains the involvement of the NMDA receptor in cocaine-induced
toxicities, and also supports the role of NO in NMDA-mediated glutamatergic
neurotransmission.
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ATTENUATION OF HYPOTHALAMIC-PITUITARY-
ADRENOCORTICAL RESPONSE IN ABSTINENT
ALCOHOLICS

N. C. Bernardy, A. C. King, W. R. Lovallo, and O. A. Parsons

Alterations in the hypothalamic-pituitary-adrenocortical (HPAC) axis have been seen in
alcoholics as an attenuated cortisol response to pharmacological agonists. Recent data have
shown abstinent alcoholics exhibit a decreased adrenocortical response to psychological
and physical stressors. It is uncertain whether these changes are due to acute disruption of
the HPAC axis, or if they reflect long-term system changes. This study investigated
urinary cortisol levels during behavioral stress in 21-day abstinent alcoholics (n=42) and
non-alcoholic controls (n=14). Subjects engaged in two demanding, moderately aversive
tasks, mental arithmetic (10 min) and isometric handgrip exercise (5 min; 20% max grip
strength). Two urines samples were collected: a pm-stress baseline (collected 8:00 to 8:30
a.m.) and post stress (collected from 8:30 a.m. to 30 min post task at 11:30 a.m.).
Subjects reported activation and distress on subjective mood questionnaires before and
after each task. Dependent variables included baseline and post stress cortisol values,
subjective mood subscale scores, nicotine use. admission liver enzyme values, various
drinking parameters, Beck Depression Inventory and Spielberger State Anxiety Inventory.
Cortisol concentrations were elevated in early morning samples of both groups compared
to the post stress sample, suggesting normal diurnal variations. Compared to controls,
alcoholics showed significantly lower post stress cortisol concentrations (p<.00l),
indicating an attenuated task response. The cortisol levels among alcoholics do not appear
to be a function of group differences in task perception since the alcoholics and controls
described similar distress and activation levels. Additionally, although alcoholics showed
more anxiety and depression symptoms than controls and used significantly more nicotine
(p<.001), these did not correlate with their cortisol levels. Alcoholics who reported the
greatest number of withdrawal symptoms had the lowest post stress cortisol values (r=-
41, p<.05). independent of any admission liver dysfunction. Results suggest there is a
subset of alcoholics who have ethanol-induced HPAC axis injury, resulting in an
attenuated cortisol response to stress.
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GENETICS AND SMOKING

P. A. Madden, A. C. Heath, K. K. Bucholz, S. H. Dinwiddie, M. Dunne, and
N. G. Martin

Genetic factors have been reported to have an important influence on smoking by men
(Cannelli et al, 1992). We have analysed self-report data on smoking habits obtained
from 2967 Australian twin pairs (including 1608 female like-sex pairs) and found
evidence for familial influence on risk of starting to smoke (twin correlations in females:
MZ=2.85, DZ=.55; males: MZ=.79, DZ=.45) and on whether one quits or persists in
smoking (correlations in females: MZ=.56, DZ=.43; in males: MZ=.73, DZ=.16).
When genetic models were fitted to these data, genetic effects appeared to be as
important in women as in men, accounting for 83% of the variance in smoking initiation
and 62% in smoking persistence. However, a strong association was found between twin
pair concordance for becoming smokers, and the degree to which twins reported playing
together as children (which is higher in MZ than DZ pairs). Thus non-genetic
explanations for twin pair concordances for smoking initiation could not be excluded.
However, no effects from social interaction were found to explain genetic influence on
smoking persistence.

REFERENCES:

Carmelli, D.; Swan, G.E.; Robinette, D.; and Fabsitz, R. Genetic influence on
smoking--A study of male twins. N _Engl J. Med. 327(12):829-833, 1992.

ACKNOWLEDGEMENT:

Supported by ADAMHA grants AA07535, AA07728, and DAO07261, and by a grant
from the Australian NH&MRC.

AFFILIATION:

Department of Psychiatry, Washington University School of Medicine, St. Louis, MO
63130 and Queensland Institute of Medical Research, Brisbane, Australia

38



IMPACT OF PARENT MONITORING ON DRUG SAMPLING
THROUGH LATE CHILDHOOD

J. C. Anthony and H. D. Chilcoat

Recent evidence indicates that higher levels of monitoring and supervision of children
by parents signals reduced risk of drug sampling in elementary school children. We
followed an epidemiologic sample of 926 urban-dwelling 8-10 year olds from 1989 to
1992. Individual interviews were conducted annually to assess drug use, monitoring by
parents, peer drug use, and other suspected risk factors. Survival analytic strategies
were employed to compare the cumulative incidence of drug sampling across levels of
patent monitoring measured in 1989. Drug sampling was defined as use of any of the
following at least once: tobacco, alcohol without parents’ permission, marijuana,
cocaine, or inhalants. Kaplan-Meier curves indicated that children in the lowest quartile
of parent monitoring initiated drug use at earlier ages, and the risk of drug sampling was
greater for these children than for those reporting higher levels of parent monitoring,
across all ages in the follow-up sample (log rank test = 16.3, df = 3, p = 0.001). The
difference in risk of initiating drug use between levels of parent monitoring was greatest
for ages younger than 11 years old. After age 11, “survival” (i.e., probability of not
initiating drug use) for children with the highest level of parent monitoring was
comparable to that of children in the lowest quartile of parent monitoring who were two
years younger. This two year lag persists through age 14, which is the oldest age in the
follow-up sample. A similar analysis was conducted in which the outcome was
redefined to reflect more “deviant” drug use, i.e. inhalant, marijuana or cocaine use.
There was significantly lower survival, in terms of use of these drugs, for children
reporting lower levels of parent monitoring at baseline than those with higher

levels (Log rank test = 13.3, df = 3, p = 0.004). The difference in survival increased as
children grew older. These findings indicate that high levels of parent monitoring
might prevent initiation of any drug use before age eleven and delay onset of drug use
through late childhood and early adolescence. In addition, these results suggest that
effective parent monitoring might prevent more serious forms of drug use, such as
inhalant, marijuana, or cocaine use from occurring early in adolescence and possibly
delay or prevent onset of use of these drugs through the adolescent years.
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PHYSICAL TRAUMA AMONG FEMALE DUI DRIVERS
M. E. Goldberg, B. W. Lex, J.H. Mendelson and T. A. Bower

Several recent studies show that female alcoholics experience high rates of both physical
and sexual abuse and injuries. Coping with abuse in current romantic relationships and
with memories of past physical trauma have become major treatment issues for women. As
the public has become aware of the connection between alcoholism and victimization, a
tendency to exaggerate and stereotype has appeared. It is important that the incidence of
these problems be accurately understood. This study investigates rates of physical and
sexual abuse and serious physical injury and associated characteristics among a population
of alcoholic women incarcerated for serious drunk driving offenses. All subjects were
inmates of the Longwood Treatment Center in Boston. The Longwood Treatment Center is
a 125-bed alcoholism treatment facility within the Massachusetts Department of Correction
that receives male and female offenders with serious DUI offenses. This sample consists
of 52 women interviewed between May 1991 and November 1992. In this paper the term
“abuse” is limited to physical or sexual abuse. Subjects completed several standardized
questionnaires and semistructured interviews. A total of 49 women met DSM-III-R criteria
for alcohol dependence, and three women met criteria for alcohol abuse. Of the 52 women,
88.5% reported experiencing physical or sexual abuse or serious injury during their
lifetime. Physical or sexual abuse, reported by 75%, was more common than serious
injury, reported by 44.2%, but 30.8% had experienced both. All serious injuries occurred
after the age of 16, but 38.5% of subjects reported abuse incidents occurring before age
16. An unexpected finding was that only 41% (16/39) of the women who had been
victims of abuse had suffered serious injuries. In contrast 53.9% (7/13) of the women
who had never been victims of abuse had suffered serious injuries. Of the twenty women
(38.5%) who reported episodes of abuse during childhood, 16 (30.8% of the total sample)
had been sexually abused. Brothers were the most frequently mentioned perpetrators
Eleven women (21.2% of the total sample) had been physically abused during childhood.
Seven women (13.5%) had suffered both sexual and physical abuse during childhood. As
adults 57.7% of the subjects reported having been battered, while 28.8% reported having
been raped. Seventy percent of the victims of childhood abuse were also victims of
violence during adulthood. Surprisingly, almost 60% of the women not victimized in
childhood became victims of violence in adulthood. Also surprising was the finding that
serious injury during adulthood occurred more than twice as often among woman not
victimized during childhood than among those who were (56.2% vs. 25%). History of
injury and abuse were associated with psychiatric characteristics. Women who had
suffered trauma showed significantly higher rates of history of non-alcoholic substance
abuse or dependence (76.1% vs. 16.7%. p=.003). Women who experienced both forms
of child abuse had a mean age of onset of alcohol dependence almost eight years younger
than those who had not (16.3 years vs 24 years, p=.0028). Almost 60% of women who
had experienced both forms of child abuse manifested ASPD, compared to 13.3% of the
other women in the sample (p=.0005). Seventy live percent of victims of childhood sexual
abuse manifested borderline personality disorder, compared to 36.1% in the rest of the
sample (p=.0189). Almost all victims of childhood sexual abuse (93.3%) reported
frequent painful menstrual cramps, compared to less than half (45.7%) of the rest of the
sample (p=.0016). The data from this study suggest that there are clinically significant
subgroups with distinct histories of trauma among women incarcerated for serious drunk
driving offenses and that these histories may require a variety of treatment approaches.
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HEROIN CESSATION AND OTHER SUBSTANCE USE

Y. Hser, M. D. Anglin, and J. Hsieh

This paper examines long-term patterns of tobacco, alcohol, and marijuana use among 354
male narcotics addicts who were first admitted to the California Civil Addicts Program in
1962/64 and were followed for over 20 years (Hser et al, 1993). These subjects were
classified into four groups according to their narcotics use pattern, criminal activity, and
incarceration status during the 3-year period prior to the interview. Fifty-nine subjects
(16.7%) are considered “Winners” who had ceased illicit drug use and criminal activity for
over 3 years. Forty-six “Recovering Addicts” (13.0%) had not been involved with
narcotics and crime for at least one year (but less than 3 years). The other two groups are
considered “Losers,” including 146 “Continuing Addicts” (41.2%), who had not ceased
narcotics use but had avoided being incarcerated in the year prior to interview, and 103
“Incarcerated Addicts” (29.1%) who had been incarcerated at some point within the prior
year.

Almost all subjects reported using tobacco at some time in their lives. Recovering Addicts
reported the longest time using alcohol heavily (131.4 months) and marijuana daily (48.1
months). Incarcerated Addicts reported the least time using alcohol and marijuana (81.3
and 23.3 months, respectively); however, they also were incarcerated for the longest period
of time (129.0 months, compared to 84.8 for Continuing Addicts, 66.1 for Recovering
Addicts and 55.8 for Winners) which limited their access. As for current use, Winners
reported the lowest rates of tobacco use (52.5%), alcohol use (45.8%), and marijuana use
(6.8%). Tobacco use was not different among the other three groups (between 76.1 to
79.6%). Recovering Addicts continued to report the highest rates of current alcohol use
(80.4%) and marijuana use (32.6%). Continuing Addicts and Incarcerated Addicts also
reported cocaine use (6.2 and 10.7%) prior to their last incarcerated period.

These analyses suggest that eventual cessation of narcotics addiction is not common among
addicts and often involves a change of lifestyle such as termination of criminal career and
cessation of other substance use, sometimes including tobacco, alcohol, and marijuana. A
more common pattern is a predilection for a drug-using lifestyle involving multiple
substances.
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LIFETIME ARREST RATES OF HEROIN ADDICTS IN
BALTIMORE

J.C. Ball and S.B. Greberman
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Lifetime arrest rates of 151 male addict patients were derived from official records. These
intravenous heroin users had 11.4 mean years of opiate dependence prior to their present
admission to methadone maintenance treatment. Thus far, (at age 37), these 151 addicts
had experienced a total of 1,503 arrests, or 10 arrests per person.

During their eleven years of opiate addiction, these 151 addicts had an annual arrest rate
per person of .744. Thus, they committed crime with a frequency sufficient to accumulate
74.4 arrests per year per 100 persons throughout their addiction years.

Their annual arrest rates when addicted had the following trends: (1) a marked increase in
arrests occurred after onset of addiction; (2) this early increase was evident during the first
3 years of addiction (see graph); (3) arrest reached a high-level during the “middle years”
(i.e., 83.0 arrests per year per 100 addicts); and the rate was somewhat lower during the
three years preceding admission to treatment (probably due to the effect of prior drug abuse
treatment).

There was a marked reduction in arrest rates after admission to methadone maintenance
treatment (MMT) and this decline continued if patients remained in treatment Overall, the
annual arrest rate during MMT (18.2 arrest per year per 100 patients) was a 75.5%
reduction of the rate when addicted (74.4 arrests per year per 100 addicts). After the first
year of treatment - a transition year for many - there was a 85% reduction in the arrest rate
from the addiction years.
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A METHOD FOR ESTIMATING THE LOCAL POPULATION OF
DRUG ABUSERS: AN APPLICATION OF CAPTURE-RECAPTURE
MODELS

G. Asmus, R. K. Price, L. B. Cottler, and W. M. Compton

Information about the local population size of drug abusers is critical in assessing the
magnitude of drug problems and in planning interventions, as well as for determining
the feasibility for conducting a study. However, accurate estimation is difficult to obtain
because drug abusers are hard to identify using standard enumeration techniques, which
assume that the population size is a priori known. Capture-recapture models have been
used by biologists to estimate wildlife population, but have been of limited use to
epidemiologists in part due to the requirement of at least two independent observation
sources. When data are available from a single source over an extended period of time,
however, finite periods of time can be used as substitutes for multiple independent
observations. We applied a capture-recapture method to estimate the population size of
drug abusers in a target area of St. Louis. We utilized intake admission data obtained
from HealthStreet, a community-based triage center for a city-wide research
demonstration project designed to reduce the spread of AIDS through community
outreach (DA06163). A total of 609 drug users were recruited to HealthStreet between
July 1990 and June 1992 through street outreach, which covered a geographic area
represented by six zipcodes. Of them, 44 (7.2%) were identified as “duplicates” who
came to HealthStreet at least twice, based on matching first and last names, social
security numbers and demographic characteristics such as gender, age, race. The
percentage of duplicates each month increased from 0% to 20% over-time, indicating
either positive learning effects or increasing population saturation. We estimated the
population size using three models: first using the fixed time interval of four months
without weights; the second, based on the same fixed interval of four months with
weights computed from duplicates; and, the third, the time interval varied to be the
shortest monthly period until at least one duplicate is found, while weighting by the
proportion of captures within an interval over of the sample. The first model tends to
overestimate the population, whereas the second tends to provide a conservative
estimate. The results suggest that the total population of drug abusers in the target area is
between 12 to 26 times as large as the study sample. Efficiency is a primary advantage
of our capture-recapture method, although it has the same limitations associated with
multiple sources data, such as the assumptions of random drawing, independent
sampling, and population equilibrium. Only data from one site is needed, and the
formula can be applied quickly. The results can be generalized to the local target area.
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NEIGHBORHOOD ENVIRONMENT AND OPPORTUNITY TO
USE COCAINE

R. M. Crum and J. C. Anthony

INTRODUCTION: Recent epidemiologic evidence highlights a need to search for
modifiable neighborhood characteristics that signal increased risk of drug-related behavior,
especially cocaine use. By extension, we hypothesized that neighborhood deterioration
might be an index of “exposure opportunity,” the intermediate step on a path toward
starting to use cocaine. In contrast, we anticipated substantially weaker or no relationships
for more ubiquitous drugs, such as tobacco and alcohol.

METHODS: To test this hypothesis, we have analyzed self-report data gathered in Spring
1992 by means of confidential interviews with 1416 urban-dwelling middle-school
participants in a longitudinal field study. “Exposure opportunity” was assessed for
tobacco, alcohol, marijuana, inhalants, and cocaine, using standardized pre-coded
interview questions. After about 10 minutes of interviewing on other topics, an 18-item
neighborhood scale was administered to ask about safe streets; boarded-up windows on
neighbors’ houses; and other characteristics.

RESULTS: Within this epidemiologic sample, 50 youths said that someone actively had
offered them a chance to take cocaine or smoke crack; tobacco had been offered to 395
youths, alcohol to 429 youths. Using multiple logistic regression to hold constant grade,
sex, minority status, and peer drug use, we found a strong association between
neighborhood deterioration and exposure to cocaine: youths living in neighborhoods with
the most deterioration (highest tettile) were an estimated 3.0 times more likely to have been
offered cocaine, as compared to those in relatively undeteriorated neighborhoods (p=0.03).
By comparison, there were weaker but statistically significant associations involving
tobacco exposure opportunity (relative odds, RO=1.45, p=0.05) and alcohol exposure
opportunity (RO=1.44, p=0.05).

CONCLUSION: Though subject to confirmation in more definitive research, these
epidemiologic findings point toward specific neighborhood characteristics that are
modifiable. In theory, the process of modifying these characteristics also might yield a
reduced risk of early-onset use of drugs, especially cocaine.
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RACIAL/ETHNIC DIFFERENCES IN CRACK USE WITHIN
NEIGHBORHOODS

H. D. Chilcoat and C. D. Schutz

Summary overviews of crack use in the U.S. indicate that the lifetime prevalence of
crack use for African Americans is 2-3 times that of White Americans. However, a
recent study that used interview data from the 1988 National Household Survey of Drug
Abuse (NHSDA) found no racial/ethnic differences, once neighborhood was held
constant (Lillie-Blanton et al. 1993). In light of an observed increase in crack use among
African Americans since 1988, we set out to determine whether differences existed
between race/ethnicities, using data from the 1990 NHSDA. Employing a post-
stratification procedure, we found no overall differences in lifetime prevalence of crack
use for African Americans relative to White Americans (RO = 1.37, 95% CI = 0.82 -
2.29) but found that Hispanic Americans had lower odds than whites (RO = 0.52, 95%
CI = 0.28 - 0.96). However, stratification by age group indicated that African Americans
30 - 34 years old had significantly higher odds of lifetime crack use than White
Americans in the same age strata when neighborhood is held constant (RO = 2.51, 95%
CI = 1.10 - 5.74). Crack use in the year prior to interview was common among African
American crack users in this age group (63%). whereas it was unlikely among similarly
aged White or Hispanic Americans with a lifetime history of crack use (14% and 0%,
respectively). Generalized Additive Models (GAMs) were used to examine trends in the
age-specific prevalence of lifetime crack use between 1988 and 1990 by race/ethnicity.
The overall increase in lifetime crack use among African Americans is explained by an
increase in prevalence for African Americans who are approximately 30 years old - from
5% in 1988 to 8% in 1990. No change was observed for African Americans of other
ages: These findings point to the importance of race/ethnicity as a marker for socio-
economic risk factors.
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NOVEL TIPP ANALOGS WITH SUBNANOMOLAR & OPIOID
ANTAGONIST POTENCY AND EXTRAORDINARY &
SELECTIVITY

P. W. Schiller, G. Weltrowska, T. M.-D. Nguyen, N. N. Chung, and
C. Lemieux

Recently, we reported the discovery of a new class of opioid peptide-derived &
antagonists that contain a tetrahydroisoquinoline 3-carboxylic acid (Tic) residue in the 2-
position of the peptide sequence (Schiller er al. 1992). The two prototype antagonists
were the tetrapeptide H-Tyr-Tic-Phe-Phe-OH (TIPP) and the tripeptide H-Tyr-Tic-Phe-
OH (TIP). TIPP showed high antagonist potency against various § agonists in the mouse
vas deferens (MVD) assay (Ke = 3-5 nM), and high8:affinity (Ki5 = 1.22 nM) and

extraordinary § selectivity (Ki* /KiS: 1410) in the rat brain membrane binding assays.

Furthermore, TIPP displayed no p or X antagonist properties in the guinea pig ileum
(GPI) assay at concentrations as high as 10 uM. The compound was recently prepared in
tritiated form and [’H]TLPP was shown to be an excellent new radioligand for the study

of & opioid receptor interactions. Analogs of TIPP containing tryptophan, 2-
naphthylalanine or homophenylalanine in place of Phe’, or p-nitrophenylalanine in place
of Phe' showed a 1.5 - 2.5-fold increase ind :antagonist potency and 3-5-fold enhanced &
receptor selectivity. Substitution of NP—methyltyrosine or 2,6-dimethyltyrosine (Dmt)
for Tyr' produced a further increase in antagonist potency. The peptide Dmt-Tic-Phe-

Phe-OH (DIPP) showed K, values (0.13-0.17 nM) against 8.agonists in the MVD assay
that were about five times lower than those of naltrindole and thus represents the most

potent § antagonist known. TIPP and TIPP analogs am stable in the aqueous buffer
solution (pH 7.7) used for biological testing for periods up to six months. However, these
peptides were found to undergo slow spontaneous Tyr-Tic diketopiperazine formation
with concomitant cleavage of the Tic-Phe peptide bond in certain organic solvents. This
observation prompted the design of corresponding peptides containing a reduced peptide

bond between the Tic® and Phe’ residues, since this structural modification altogether
eliminates the possibility of diketopiperazine formation. The resulting TIPP

pseudopeptide analog, H-Tyr-Ticy|[CH,-NH]Phe-Phe-OH(TIPP[ y]), also retained high
8 . antagonist potency (K.~2.5 nM) in the MVD assay and showed unprecedented §
selectivity (Ki”/Ki8 = 10500, being 500 times more selective than naltrindole. In
contrast to naltrindole, TIPP[y] again showed no i.t or K i antagonist effects. Furthermore,
TIPP[y] :showed excellent stability against enzymatic degradation for extended periods of

time. TIPP, TIPP[y] and their analogs are likely to find wide use as pharmacological
tools in opioid research and may also have potential as therapeutic agents for applications
in analgesia and immunosuppression.
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MET-CAMO AND N-CPM-MET-CAMO ARE MU-SELECTIVE
IRREVERSIBLE OPIOID ANTAGONISTS DEVOID OF
AGONISTIC PROPERTIES

J. M. Bidlack, Q. Jiang, A. Sebastian, and S. Archer

5B-Methyl-148-(p-nitrocinnamoylamino)-7,8-dihydromorphinone (MET-CAMO) (Jiang

et al. 1993) and the corresponding N-cyclopropylmethyl analog, N-CPM-MET-CAMO,
were studied both in opioid receptor binding assays and in mouse tail-flick assays, to
measure analgesia. In the receptor binding assays, incubating bovine striatal membranes
with either MET-CAMO or N-CPM-MET-CAMO produced a wash-resistant and

concentration-dependent inhibition of opioid binding of the [L-selective ligand, [*HJ[D-
Ala®,(Me)Phe*,Gly(ol)*Jenkephalin (DAMGO), but did not inhibit the binding of the &
or K-Selective ligands, [*H][D-Pen”4-p-C1-phenylalanine, D-Pen’Jenkephalin or
[*H]U69,593, respectively. In addition, the inhibition of ["H]DAMGO binding by
MET-CAMO and N-CPM-MET-CAMO was blocked by preincubation with the W
opioids, morphine and naloxone but not by 8- or X-sselective opioids. Preincubation of
membranes with MET-CAMO or N-CPM-MET-CAMO decreased the ®max values of
[’H]DAMGO binding without changing the Kd values. Neither MET-CAMO nor N-
CPM-MET-CAMO produced any antinociception in the mouse tail-flick assay when

administered intracerebroventricularly at doses up to 100 nmol. However, a single 1-
nmol i.c.v. dose of either affinity ligand from 8 to 72 hr before testing suppressed

morphine-induced antinociception, but had no effect on antinociception medicated by §

or K «opioid receptors. MET-CAMO is the first N-methylated morphine derivative which
shows such long-lasting M-selective opioid antagonism with no agonistic properties.
Likewise, the N-CPM-MET-CAMO did not produce opioid-mediated antinociception.
These data indicate that both MET-CAMO and N-CPM-MET-CAMO are Jl-sselective
irreversible opioid antagonists.
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MORPHINE-LIKE AND NON-MORPHINE-LIKE STRUCTURES
OF OPIOID 4-PHENYLPIPERIDINES

A. D. Khanolkar, A. Makriyannis, A. I. Brooks, G. W. Pasternak, and M.
Froimowitz

For symmetrically substituted 4-phenylpiperidines, it has been proposed that the low
energy form consists of a pair of mirror image conformers. Using a previously developed
model for opioid receptor ligands, one of these is morphine-like and should have
morphine-like structure-activity relationships whereas the other appears to be associated
with opioid antagonist activity. To test this hypothesis, 3-demethyl-, a-, and B-prodine
with and without a phenyl meta hydroxyl were synthesized. The racemates were resolved
using a chiral column. Resolution of the enantiomers also separates the morphine-like and
non-morphine-like structures, particularly for B-prodine which is conformationally
homogeneous.

The synthesized compounds were screened on receptor binding assays specific for ul, u2,
8, x1 and x3 opioid receptors and found to predominantly have affinity for ul and p2
receptors. Consistent with the reduced in vivo activity of the hydroxylated achiral and
racemic compounds, there was a drop in affinity upon hydroxylation. However, this only
occurred for the (+)-enantiomers for which the affinities dropped 10-50 fold. For the (-)-
enantiomers, there tended to be small increases in affinity for all five receptor subtypes.
The (+)-enantiomers of the non-hydroxylated compounds, which are more potent in vivo.
are known to have the non-morphine-like structure whereas the (-)-enantiomers have the
morphine-like structure. Since hydroxylation only causes small changes in the optical
rotations, this suggests that the absolute configurations are the same as for the non-
hydroxylated compounds. We are attempting to confirm the absolute configurations. With
this assumption, it appears that the effect of hydroxylation on the morphine-like structure is
a morphine-like increase in receptor affinity while there is a large drop in affinity for the
non-morphine-like structures.

As the racemate of hydroxylated B-prodine has been reported to be a pure opioid
antagonist, its enantiomers were tested for agonist and antagonist activity in the guinea pig
ileum and mouse vas deferens assays. The only opioid activity that was found was that
both enantiomers were weak antagonists in the guinea pig ileum assay with the (-)-
enantiomer being about three times as potent as the (+)-enantiomer.
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INDOLO-5-ARYLMORPHANS AS POTENTIAL SELECTIVE
OPIOID RECEPTOR PROBES

C. M. Bertha, J. L. Flippen-Anderson, R. B. Rothman, H. Xu, X. Y. Cha,
A. E. Jacobson, and K. C. Rice

The study of the opioid receptors (u, 8, and ) and their subtypes necessitates the development of
compounds with high selectivity for these receptors. One approach involves the modification of known
potent opioid compounds guided by the “message-address” concept of Schwyzer (1977) as interpreted by
Portoghese et al. (1990). This strategy has been applied to the phenyl-axial 4,5-epoxymorphinans and
produced highly sclective antagonists(8) fsuch as naltrindole (Sofuoglu et al., 1991). It was of interest to
apply this method to phenyl-equatorial 5-arylmorphans in an attempt to increase receptor selectivity.
Racemic 5-(3-hydroxyphenyl)morphan ((+)-1a) is as potent an analgesic as morphine (May and Murphy,
1955) and upon resolution, both enantiomers exhibit significant opioid activity, in clear contrast to the
4,5-epoxymorphinans, of which only the levo isomers arc active as analgesics or narcotic antagonists.
Whereas (+)-la is four-fold more potent than morphine, the levo isomer (-)-la is equipotent to morphine

as an antinociceptive, has antagonist properties. and displays low physical dependence (May and Takeda,
1970). The addition of a phenyl moiety (possible address) to the S-arylmorphan

RO RO
(£F18, A=CHz, R'=H
(+}1S, 5R-1a, R=CHp, R'=H +)-3a, R=Meo
N\ (1R, 5518, ReCH. A= A i N
{t)-2a, R=CO, R"=Me (+)-1R, 55-3b, R=H {4)-4a, R=Meo
R z*ﬁg ?;‘322- gfgo A (-18,5R-3b, R=H {£)-4b, R=H
+ . 55-2b, R=CO, R'=!
(1R, 5R-2b, R=CO, R'=H NH H

nucleus was accomplished by the Fischer indole reaction of phenylhydrazine with the 7-ketone (+)-2a
prepared by the method of Bonjoch ef al. (1988). The structures of the major (+)-3a and minor isomer
(£)-4a were confirmed by single-crystal X-ray diffraction. These racemates could be demethylated to the
phenolic compounds (+)-3b and (£)-4b. Compound (£)-4b displaced ["THIDAMGO from the p opioid
receptor with half the affinity of either of the parent compounds (+)- or (-)-la and had low affinity for §

and x); receptors labeled with PH]DADLE and [H]U69,593, respectively.

__1C50 (nM+SD)
Compd. [HIDAMGO(u) [*H]DADLE(5) [FH]US9.593(x])
(+)-la 21.442.40 >1000 910.5+50.6
(-)-1a 20.8+1.67 >1000 818.6+96.2
(#)-3b 26.55+1.54 8.53+0.63 >1000
(#)-4b 43.9+4.0 >1000 798.3+86.4
(H)-3b 21.441.39 660.1+160.2
()-3b 14.24+1.01 5.56+1.51

Enantiomerically pure (+)-3b bound predominantly to p receptors and (-)-3b bound to both p and §
receptors in about the same ratio as (+)-3b. Therefore, the introduction of the§ address to the parent 5-
(3-hydroxyphenyl)morphan as in (-)-3b has increased interaction with the § ; receptor > 180 fold.
Interestingly, although both (+)- and (-)-3b were only a little different in their interaction with the p
receptor, and (+)-3b interacted only slightly with § receptors, (-)-3b was found to be >119 fold
stereoselective for§ receptors and appears to be one of the most potent known phenylmorphan based
ligands for the § jreceptor.
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DERIVATIVES OF OCTAHYDROBENZO|F]QUINOLINES
WITH HIGH AFFINITY FOR DOPAMINERGIC RECEPTORS

M. Froimowitz, Y. Deng, N. S. Kula, R. J. Baldessarini, C. M. O’Hara,
R. D. Todd, B. K. Madras, and J. N. Jacob

Derivatives of octahydrobenzo[f]quinolines have been synthesized and assayed for DA
activity. Synthesized compounds include the cis and trans isomers with either a 7-OH or
7,8-diOH groups and an N-phenethyl group. The compounds were screened for affinity
for DA receptors in rat brain, primate (Macaca fascicularis) brain, and cloned receptors. In
rat brain, the compounds were moderately selective for D2 receptors relative to D1
receptors. The trans isomers had affinities for D2 receptors that were among the highest
for known compounds. The cis isomers had surprisingly high affinities (several-fold
weaker than the trans compounds) for D2 receptors considering that cis compounds have
previously been reported to be very weakly active at best. At D1 and D2 receptors in
primate brain, the trans- and cis-diOH compounds bound to two sites with different
affinities which is characteristic of DA agonists. Again, the trans compounds had affinities
that were among the highest for D2 receptors. Similar results were obtained on cloned D2,
D3, and D4 receptors with the major difference being that the cis isomers had slightly
higher affinities than the trans compounds. There did not appear to be any significant
subtype selectivity for these three pharmacologically similar DA receptors. In preliminary
results, the trans compounds reduced the forskolin induced increase of cyclic AMP
consistent with D2 agonist activity. The cis compounds appeared to be less efficacious on
this assay. Past reports of the low activity of cis compounds may be due to their being
partial agonists or mixed agonists/antagonists.

The trans- and cis-7,8-diOH compounds were submitted to the NIDA Cocaine Treatment
Discovery Program. Receptor binding results for DA were similar to those described
above. For SHT receptors, only the trans compound had high affinity for SHTla receptors
while both compounds had low affinities for SHTlc and SHT2 receptors. Both
compounds had low affinities for DA and SHT reuptake sites and low potencies for
blocking reuptake sites for DA, NE, and SHT in rat brain synaptosomes. Both compounds
reduced the locomotor activity induced in mice by 20 mg/kg of cocaine. However, both
compounds reduced the locomotor activity with similar potencies in the absence of cocaine.
The EDs;, for reduction of locomotor activity by the trans compound (in the absence of
cocaine) was a very low 0.038 mg/kg.
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SPECIFICITY OF NOVEL TROPANE ANALOGS AT
DOPAMINE AND S5-HT TRANSPORT SITES

S. R. Childers, T. Sexton, B. A. Bennett, C. Hyde, E. Saikali, and
H. M. L. Davies

Tropane analogs of cocaine are often synthesized using cocaine itself as a precursor. A
novel route of tropane synthesis has recently been developed using vinylcarbenoid precur-
sors, and a series of cocaine analogs have been synthesized and tested for specificity at
dopamine (DA) and serotonin (5-HT) transport sites in rat brain preparations. Binding
studies assayed displacement of ['**IJRTI-55 binding to striatal membranes for DA sites,
and of [*H]paroxetine binding to frontal cortex membranes for 5-HT sites. Analogs were
also tested for inhibition of [*H]DA and [*H]5-HT uptake into synaptosomes from rat
striatum and frontal cortex, respectively. This synthetic strategy produced racemic
compounds, two of which have been separated into enantiomers using chiral HPLC
columns. In all of these analogs, the aryl group at the 3 position was directly bound to the
tropane ring (as in WIN-35,428). and methyl or ethyl ketone moieties were present at the 2
position instead of the typical ester group. This series of 35 analogs provided an extremely
wide range of potencies at both DA and 5-HT transporters, with ICs, values ranging from
<0.1 nM to >50 uM. In general, there was an excellent correlation between the potencies
of these analogs in inhibiting uptake and in binding assays, with correlation coefficients of
0.96 and 0.92 between binding and uptake assays for DA and 5-HT transporters,
respectively. The replacement of the ester at the 2-position with either methyl or ethyl
ketones had little effect on potencies at either DA or 5-HT transport sites. However, the
substituent at the 3-position had a major effect on both potencies and selectivities.
Replacement of the aryl group at the 3 position with a 2-naphthyl group produced the most
potent analogs, with ICs, values < 0.1 nM vs. ['**I]RTI-55 and [ ["H]paroxetine. One
analog, WF-23 (containing an unsubstituted 2-naphthyl moiety) was the most potent
tropane yet reported at DA transport sites, with an ICs, value of approx. 0.03 nM for the
active stereoisomer in both binding and DA uptake assays. This compound was relatively
non-selective at DA and 5-HT transporters, since its K; value at 5-HT sites was 0.06 nM.
Therefore, several of these 2-naphthyl analogs paralleled the low specificity of cocaine, but
with much greater potencies than cocaine. However, other compounds were relatively
selective at DA transporters. The active enantiomer of PTT, a toluyl analog with an ICs,
value of 4 nM at DA sites, was approx. 20 times more potent at DA sites than 5-HT sites.
Other analogs were relatively selective for 5-HT sites. For example, although WF-9 (an
ethyl phenyl analog) was only slightly more potent at 5-HT transport sites than DA sites in
binding assays, it was approx. 50 times more potent in inhibiting ['H]5-HT uptake than
[PH]DA uptake. These analogs represent the first report of 5-HT-selective tropanes, and
confirm that this synthetic strategy can be an effective way of producing selective probes
for the cocaine pharmacophore.
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SOCIAL RELATIONSHIPS AND ABSTINENCE
FROM COCAINE USE

B. E. Havassy, D. A. Wasserman, and S. M. Hall

A sample of 104 treated cocaine users, abstinent at the end of treatment, participated in a
study of predictors of relapse. A major focus of the study was to examine links between
social relationship variables and outcomes. Subjects were followed for 6 months after
treatment completion. There were 12 weekly posttreatment assessments and a final
assessment at 6 months. Social relationship variables included social integration, perceived
social support, (emotional and instrumental), and social-network cocaine use. Subjects’
self-reports of abstinence were confirmed by urine assays.

There were 54 Caucasian and 50 African-American subjects, 28 women and 76 men, who
were recruited from one intensive outpatient and four inpatient treatment programs. Most
subjects, 48.1%, smoked crack/freebase, 33.7% used cocaine intranasally, 12.5% snorted
and smoked, and 5.8% injected.

In the 12 weekly and the 6-month assessments, effects of social integration on abstinence
were observed in Caucasians only. The proportion of abstinent Caucasians increased with
higher levels of social integration. Effects of perceived emotional support were also
conditional on race, with the benefit limited to Caucasians. The effects, however, were
limited to the first 12 weeks. Instrumental support had no effect on abstinence at any point
in the study. Social network drug-use data for 12 weeks and 6 months showed race
differences consistent with those noted above: For Caucasians only, the absence of current
cocaine users and the presence of former users in social networks predicted abstinence.

Results suggest that aspects of social relationships may act as protective factors in
Caucasian cocaine patients, findings consistent with literature on social support and health
outcomes. The data do not provide explanations for the lack of effects of these variables on
outcomes for African-Americans. Future research should address how social relationships
are linked to abstinence outcomes and should test interventions to assist clients in obtaining

protective levels of support. Such research should be sensitive to possible differences
among racial and ethnic groups.
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AXIS II DISORDERS AND ASSOCIATED FEATURES IN
COCAINE-DEPENDENT INPATIENTS

H. R. Kranzler and S. Satel

Previous research has shown a high prevalence of co-morbid personality disorders among
individuals seeking treatment for cocaine dependence. We studied Axis II disorders
(using the SCID II) in 51 patients (80.4% male; 57% black; mean age = 30.4 yr) admitted
to one of two inpatient rehabilitation programs. All patients met lifetime criteria for
cocaine dependence and reported having used cocaine during the month prior to
admission. Mean cocaine use during this month was 23.6 g. The predominant route of
administration was smoking (80.4%). Fifty-seven percent of patients reported having
ever experienced cocaine-induced paranoia. Seventy-one percent of patients met criteria
for at least one Axis II diagnosis; the mean number of Axis II diagnosis among these
patients was 2.6. The most common Axis II diagnosis was borderline (35% of all
patients), followed by ASP (28%), narcissistic (8%), avoidant (24%), paranoid (22%),
obsessive-compulsive (18%). and dependent (12%). Patients were divided into two
groups based on work by Pettinati et al. (1991): 1. Low Risk (i.e., those with no Axis II
diagnosis and those with a cluster C disorder only, N=22) and 2. High Risk (i.e., those
with a cluster A or B disorder, N=29). High Risk patients reported a longer mean
duration of intravenous cocaine use, but other measures of cocaine use (including mean
duration of intranasal and freebase use), other substance use and family history of alcohol
or drug abuse did not differ by group. Significant group differences (High Risk > Low
Risk) were observed for the number of Axis II symptoms and diagnoses, a measure of
psychosis proneness (i.e., the Per-Mag scale of the Wisconsin Scales of Psychosis
Proneness), the prevalence of comorbid anxiety and depressive disorders and the
proportion of first- and second- degree family members with a history of psychiatric
disorder. In addition, the proportion of patients who reported having experienced
cocaine-induced paranoia was greater for the High Risk group. These findings replicate
earlier work by Satel and Edell (1991) and suggest that subgroups of cocaine-dependent
patients can be differentiated by comorbid psychopathology. These findings may have
relevance for patient-treatment matching.
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CLINICAL IMPLICATIONS OF CO-MORBID DEPRESSION IN
SUBSTANCE-DEPENDENT DELINQUENTS

P. Riggs, S. Baker, S. Mikulich, S. E. Young, and T. J. Crowley

Should co-morbid depression raise clinical concerns for adolescent boys referred for
treatment of substance use and behavioral problems? Ninety-nine such boys (ages 13-19)
were evaluated in a residential treatment facility with the Diagnostic Interview Schedule for
Children (DISC), Comprehensive Addiction Severity Index-Adolescents (CASI-A),
Composite International Diagnostic Interview-Substance Abuse Module (CIDI-SAM),
Carroll Rating Scale for Depression (CRS), Children’s Depression Rating Scale (CDRS),
and Child Behavior Checklist (CBCL). All boys had Conduct Disorder and 96.5% had
Substance Dependence diagnoses. Depression scores from instruments relying largely on
self-report--CRS, CDRS, DISC--correlated significantly with the staff-rated CBCL.
Twenty-one of the 99 boys were diagnosed with Major Depression and/or Dysthymia by
DISC. Depressed boys had significantly more drug dependence diagnoses (p<.01) and
were more likely to have co-morbid ADHD (p<.05) as well as PTSD (p<.05) and other
anxiety disorders (p<.01), than the non-depressed. The depressed boys developed their first
symptom of Conduct Disorder at an earlier age than the non-depressed (p<.05). CRS
depression scores were significantly higher in the depressed boys (p<.05) and intake CRS
scores for both depressed and non-depressed boys did not change significantly when CRS
was repeated after four weeks.

Conclusions--Depressed delinquents appear to have more substance dependence diagnoses
than non-depressed. Depressed boys begin to have behavioral problems at an earlier age,
have increased anxiety and attentional problems, and have been more severely affected by
trauma than the non-depressed. Depression in this group may not be related to substance
abuse, as it does not appear to remit after four weeks of abstinence. These findings may
have specific implications for a combined psychiatric and substance abuse treatment
program in this population.
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PARENTAL RELATIONSHIPS AMONG METHADONE
PATIENTS: THE IMPACT ON LEVELS OF PSYCHOLOGICAL
SYMPTOMATOLOGY

M. Rutherford and D. Metzger

The relationship between parental substance use problems and quality of parental
relationships with levels of psychological symptomatology, as measured by the SCL-90
and Beck Depression Inventory (BDI), is examined in 155 women and 324 male heroin
addicts enrolled in methadone maintenance treatment. In addition to the SCL-90 and BDI,
all subjects were given the Treatment Effectiveness Questionnaire which consists of
questions regarding demographics; employment history; drug and alcohol use/treatment
history: illegal involvement; physical and emotional health: high risk behaviors for HIV
infection; family social relationships; and substance use in relatives. Of the 479 who
completed the questionnaire, 168 subjects were randomly selected to do an Addiction
Severity Index (ASI) interview.

Data analysis revealed that, in general, parental substance use problems were associated
with greater levels of psychological symptomatology and higher ASI social and medical
composite scores. Positive parental relationships were associated with significantly lower
levels of psychological symptomatology on the SCL-90 and BDI, but no differences on
any ASI composite scores were found. Subjects reporting positive paternal relationships,
however, had significantly lower ASI psychological composite scores than subjects with
poor paternal relationships. Conversely, ASI family/social composite scores were
significantly higher in subjects reporting poor paternal relationships compared to those
reporting positive paternal relationships.

To ascertain the relative importance of parental relationships and parental substance use, as
well as the degree to which these variables contribute information regarding levels of
psychological symptomatology, forward stepwise multiple regression analyses were
performed controlling for gender and race. Maternal relationship had the strongest
association with subject SCL-90 scores, but the amount of variance accounted for was
small. BDI scores had the strongest association with parental SUPs and maternal
relationship, but again the variance accounted for was small. Significant regression
equations were generated for the ASI social and medical CS only. Parental substance use
accounted for a small but, significant percentage of the variance in the ASI medical CS.
The combination of current paternal relationship and whether one’s father was living,
accounted for 11% of the variance in the ASI family/social CS.
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THE ADDICTION PROBLEM SURVEY (APS): A VALID, SELF-
REPORT MEASURE OF ADDICTION PROBLEM SEVERITY

D. DePhilippis, D. S. Metzger, and H. A. Navaline

This study presents data concerning the validity of a self-report questionnaire (APS)
measuring problem severity in the following areas: medical, employment, drug and
alcohol use, legal involvements, and family/social functioning. As part of a study
investigating the relationship between methadone treatment services and patient outcome,
167 patients from four methadone maintenance (MMT) clinics in the Philadelphia
metropolitan area were assessed with the APS, Addiction Severity Index (ASI), urine
toxicology reports, and counselor ratings of patient functioning. Data was analyzed to
determine the concordance between the APS and the established assessment modalities.
With respect to content validity, APS items measuring drug use (heroin, cocaine, alcohol,
amphetamines, marijuana, and sedatives) in the past 30 days had a mean exact agreement
of 84% (range: 78% to 97%) with corresponding ASI items, and the mean kappa
coefficient was .68 (range: 55 to .94). As an index of predictive validity, the APS
composite score for drug use correlated higher than the ASI drug score (.54 versus .26)
with the mean percentage of drug-positive urine screens for the subsequent six month
period. Corresponding problem area composite scores for the APS and ASI manifested
the strongest intercorrelations — an indication of convergent and discriminant validity.
APS composite scores also manifested higher correlations with counselor ratings than did
the ASI in all but one problem area — medical. One loses the opportunity to probe for
greater clarity and specificity when using self-report measures versus interviews. Data
loss due to missed items also is greater with questionnaires. Nevertheless, in the absence
of ASI-trained staff and/or when one needs to assess groups of patients, the APS permits
efficient measurement of addiction problem areas with validity comparable to the ASI.
Further studies of the APS are necessary to determine the reliability of the
aforementioned findings, its test-retest reliability, its validity in non-MMT patient
populations, and its utility when used clinically versus as a research instrument.
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A FACTOR ANALYTIC STUDY OF THE ASI

A. L. Alterman, L. S. Brown, Jr., D. C. Ajuluchukwu, and A. R. Zaballero

The Addiction Severity Index (ASI) is probably the most widely used substance abuse
assessment instrument. In each of its seven areas, two summary indices are provided —
the interviewer severity rating (ISR) and the composite score (CS). A systematic factor
analysis of the content of each area has not been performed. We separately factor
analyzed each ASI scale using a verimax rotation. The ASI baseline evaluations of 729
newly admitted methadone maintenance patients provided the data. All of the ASI items
were used in each area. Items loading <40 were removed from the model. The drug
area yielded five interpretable factors, the alcohol and employment area yielded four
factors, the medical, family/social and psychiatric areas each yielded three factors; while
the legal area yielded two interpretable factors. The factor content and item loadings of
these factors are described and the implications and limitations of the findings discussed.
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RETROSPECTIVE REPORTS OF DRUG USE OVER SIX MONTHS
BY METHADONE PATIENTS ARE RELIABLE AND VALID

R.N. Ehrman, S. J. Robbins, and G. Stephens

Research on drug abuse often makes use of retrospective self-reports of drug use. One
popular technique, the time-line follow back (TLF) interview, requires subjects to report
at one time daily drug use over a period of months. Previous TLF studies have looked
exclusively at alcoholics. The present study had two primary purposes: 1) to expand the
study of TLF reports to heroin and cocaine users, and 2) to validate TLF reports for the
first time against a biological marker (urine samples) collected throughout the reporting
interval. Fifty-nine methadone-maintained heroin abusers reported daily use of heroin
and cocaine over a six-month period during two TLF interviews given six weeks apart
These reports were compared against weekly urine samples taken throughout the six
month interval. Self-reports were highly reliable across the two interviews.

Furthermore, TLF estimates of drug use frequency were significantly correlated with the
frequencies detected by urinalysis, demonstrating the validity of the technique. Although
reports of drug use frequency were reliable and valid, subjects failed to accurately
identify on which particular days drug use occured. In general, these results encourage
the use of TLF reports in research projects aimed at measuring long-term drug use
frequency; however. they do not support using the TLF interview to identify specific
episodes of drug use. Future studies need to extend the generality of these findings to
other clinical populations and settings.
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RISK CHARACTERISTICS OF FEMALE IDUS

H. Navaline, D. Metzger, K. Meyers, S. Dyanick, J. Williams, F. Mulvaney, R. Davis,
A. Johnson, and G. Woody

Using data from our NIDA-funded, longitudinal study of injection drug users (Risk
Assessment Project), we examined whether the HIV risk behaviors of females in this
sample are substantially different from the males, thereby requiring gender-specific
interventions. The 255 study subjects included 152 randomly selected methadone-
maintained IDUs and 103 out-of-treatment opiate-abusing IDUs. Three year retention
rate was 90%. Data was collected at 6 month intervals on demographics, drug use and
risk behaviors via self-administered questionnaires and personal interviews (ASI and
modified versions of the AIDS Initial and Follow-up Assessments). HIV testing was
accompanied by pre- and post-test counseling. Analyses — chi-square and t-tests — were
considered significant at p-value equal to or less than .05.

RESULTS:

Demographics: Twenty-four percent (n=62) of the sample was female. There were no
significant gender differences in reported age (F: 38 + 8, M: 39 + 8). The groups did
differ significantly in their ethnic composition (F: 53% African-American, 40%
Caucasian, 5% Hispanic, M: 71% African-American, 20% Caucasian, 8% Hispanic).

Drug Use: Females reported onset of drug use at significantly later ages (alcohol: 16 + 4
vs 14 £ 4; heroin: 21 £ 6 vs 19 £ 6; cocaine: 29 £ 9 vs 26 + 9). While both sexes
reported high rates of drug use during the month preceding baseline, significantly fewer
females reported iv cocaine use (43% vs 63%) and daily alcohol use (12% vs 30%).
Risk Behaviors By Gender: Close to one-half of females and males reported sharing needles.
However, significantly more of the females sharing needles reported that their
sharing partner was also a sexual partner (53% vs 29%). Females reported significantly
fewer sex partners than did males (2 £ 5 vs 3 = 6), and were less likely to report (12% vs
43%) unprotected sex with multiple partners. However, significantly more females (60%
vs 42%) reported unprotected sex with a single partner, and of these, significantly more
females than males (70% vs 32%) identified that partner as an IDU.

Behaviors Over Time By Serostatus: ~ Of females retained through 24 months

(n=56), a greater proportion of seropositive (n=8) than seronegative subjects (n=48)
reported needle-sharing (71% vs 35%, ns) at baseline. By 24 months, prevalence of
needle-sharing had dropped to 13% among the negative women and 0% among the
positive women. Unsafe sexual activity was reported by a smaller proportion of positive
than negative females (29% vs 59%, ns) at baseline. This trend continued as 38% of the
seropositive and 49% of the seronegative women reported unsafe sex at 24 months.

CONCLUSIONS: Although self-reported risk behavior has been found to predict HIV
conversion in this sample, subjects’ tendency to report socially desirable behaviors may
have adversely affected the validity of these self-reports. While reported rates of needle
sharing among females in this sample have decreased over time, unsafe sex continues to
be reported at high rates. The data suggests that monogamous female IDUs with
injection drug using partners may be a group requiring specially designed interventions.
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OUTCOME OF A PSYCHOEDUCATION INTERVENTION FOR
HIV PREVENTION IN SUBSTANCE ABUSING AFRICAN-
AMERICAN MALES

R. M. Malow, S. A. Corrigan, S. Ireland, J. A. West, and J. Pena

Our objectives were to evaluate mediating variables associated with change in HIV risk
behavior based on the AIDS Risk Reduction Model (ARRM) and to assess the effects of a
culturally-sensitive Psychoeducational (PE) approach to these variables. Consecutive
admissions to a VA drug dependence inpatient drug treatment program (n=140) were
randomly assigned to a PE or standard information (INFO) condition. PE involved a 6-
hour small group intervention designed to improve knowledge and attitudes regarding HIV
prevention, to develop skills in condom use, needle sterilization, and negotiation of safer
sexual and injection practices, and to modify sexual and drug-related HIV high risk
behaviors. The INFO condition consisted of audio-visual and printed HIV prevention
materials with similar content.

Both HIV prevention interventions produced short-term increases in several ARRM
variables associated with change to the following safer behaviors: increased knowledge,
response efficacy, self-efficacy, communication skills, and condom use skills among the
recovering substance abusers in our sample. Relative to the INFO group, PE subjects
showed significantly decreased sexual HIV risk behaviors. However, the groups appeared
to adopt different strategies to reduce risk behaviors with the PE group being more likely to
report switching to monogamous relationships and the INFO group reporting increased
condom use. Hypotheses derived from the ARRM regarding relationships among variables
associated with stages of the model and the process of change were supported by
regression analyses which indicated that positive changes in mediating variables were
related to risk behavior reductions three months post-intervention.

AFFILIATIONS:
Department of Veterans Affairs Medical Center, New Orleans, LA, Tulane School of
Medicine; Department of Psychiatry and Neurology, New Orleans, LA, Addiction

Research and Treatment Center, Highland Park Pavilion, University of Miami/Jackson
Medical Center, Miami, FL 33136

60



PATHOGENESIS OF AIDS ENCEPHALITIS IN DRUG ABUSERS

P. Shapshak, M. Yoshioka, A. Srivastava, R. Stewart, K. Q. Xin, S. Nelson, C.
Wood, C. McCoy, D. Mash, W. Bradley, J. Berger, S. Shah, T. Davis, M. Perez, D.
Valloric, and S. Nakamura

Our goal is to determine the contributions of HIV-1-infected macrophages and cytokines
(produced as part of local inflammation) to the pathogenesis of HIV encephalitis in drug
abusers. For HIV-1 detection and characterization of infected and uninfected cells. we use
explant culture, in situ hybridization (ISH) and immunohistochemical techniques (IHC)
(Shapshak et al., 1992). We demonstrated that HIV is predominantly associated with
ferritin or KP-1 reactive microglia (Yoshioka er al, 1992). Recently, we have commenced
using polymerase chain reaction (PCR), nested PCR, cloning, and DNA sequencing to
characterize HIV directly from brain. Cocaine and cocaethylene (C & CE) may
contribute to immune decline and stimulate HIV replication. We are studying the
mechanism of C & CE stimulation of HIV-1 replication in vitro and in vivo since cocaine
is a major drug abused in South Florida. C & CE stimulated HIV replication 1.8-2.1x in
normal donor peripheral lymphocytes and neural cells at 6-15 days post-treatment as
measured by reverse transcripate assay. By chloramphenicol acetyl transferase (CAT)
assay of HIV-infected transgenic (LTR-CAT)-containing cell lines, the degree of
stimulation is 16 fold 1 day after treatment. The effects of virus strain, cell type, and
cytokines are under investigation.

We are examining the central and peripheral nervous systems of drug abusers who died
with AIDS. Pathogenesis in AIDS brain is associated with local immune activation
including TNF-alpha production by macrophages and Il-6 production in endothelial cells.
Drug abusers exhibit increased inflammation in brain compared to other risk groups.
Up to 15% of AIDS patients experience peripheral neuropathy. Dorsal root ganglia (DRG)
offer a simpler model of cell infection and pathogenesis than brain. We find a relation of
cytokines with neuronal death in nodules of Nageotte in DRGs. We found 2x more
Nodules of Nageotte, 1.2x more macrophages, 7x more CD8 cells in AIDS DRGs than in
normal DRGs; however, IL-6 positive cells occurred only in AIDS tissue. We detected
HIV RNA by ISH in 3/12 AIDS DRGs and by PCR in 4/5 AIDS DRGs. Immune
activation, HIV infection, and cytokine production appear to be associated with pathology
in brain and DRGs; however the mechanism may not be the same in these tissues since
inflammatory profiles may differ.
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SEROPREVALENCE OF VIRAL HEPATITIS B,C,D IN HIV-
INFECTED INTRAVENOUS DRUG USERS

J. M. Shi, P. G. O’Connor, T. R. Kosten, R. S. Schottenfeld,
J. Culpepper-Morgan, M. J. Kreek

BACKGROUND: Intravenous drug users (IDU) have an increased incidence of
hepatic dysfunction and chronic liver disease, most commonly caused by viral
infections. Prevalence of hepatitis B, C, and D and HIV infections has been reported to
be up to 90%, 85%, 20%, and 60% respectively, on heroin addicts in drug treatment.
Both hepatitis B and C infections have been reported to be more frequent in HIV-
infected patients. In New Haven, CT, in a blinded study of clients in drug treatment,
the seroprevalence of HIV and hepatitis C infections were reported to be 28% and 81%
respectively.

PURPOSE: The purpose of this pilot study was to identify the prevalence of hepatic
dysfunction as marked by serum liver function tests (SGOT, SGPT, GGPT), and to
identify the seroprevalence of hepatitis B, C, and D infections and co-infections in a
group of known HIV-infected IDU. The association of risk factors (sex, race, sharing
injection equipment, concomitant cocaine and alcohol use) with liver disease was
investigated.

METHODS: Medical and drug use history, and serum blood tests (SGOT, SGPT,
GGPT, HBsAg, HBsAb, HBcAb, HCAb, HDAb, T-cells) were obtained from a group
of 38 HIV-infected patients in methadone treatment in New Haven, CT.

RESULTS: 58% male, 50% white, mean age 37 years, mean length of opiate use 18
years, 92% on methadone maintenance dose, 8% initiated methadone treatment, 47%
shared injection equipment in the past year, 95% used cocaine, 29% had alcoholism.
Only 21% of the patients had normal liver function study. 92% had serological
evidence of hepatitis B infection (92% with HBcAb, 40% with HBsAb, 3% with
HBsAg), 89% had HCAb, 0% had HDAB. 82% showed antibodies for both hepatitis
B and C infections. All patients had either HBcAb or HCAb. Risk factors evaluation
was not statistically useful.

CONCLUSION: In this HIV-infected IDU in drug treatment population, this study
showed: 1) high prevalence of liver dysfunction, 2) high prevalence of hepatitis B, C
infections and co-infection with HIV disease, 3) common prevalence of only HBcAb

without HBsAb. 4) low prevalence of HBsAg and HDAbD. Risk factors evaluation was
not statistically useful due to the high prevalence of the disease and small sample size.
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A TWO YEAR STUDY OF CAGE BEHAVIOR OF MONKEYS
MADE DEPENDENT ON MORPHINE AND INFECTED WITH
SIMIAN IMMUNODEFICIENCY VIRUS

K. F. Killam, Jr., E. Tarara, J. Malone, F. Arian, L. F. Chuang, and R. Y. Chuang

INTRODUCTION:

Behavioral and general comportment was measured as an integral part of a study of the
possible modulatory effects of opioids on the immune system of rhesus monkeys before
and after simian immunodeficiency virus (SIV) infection. Four treatment groups were

investigated: 1) saline, 2) saline treatment followed by infection with SIV, 3) opioid

treatment and, 4) opioid treatment followed by infection with SIV.

METHODS:

Rhesus monkeys (macaca mulatta) were housed singly with visual and auditory contact
with others of the species and were exposed to general events in the holding area. All
animals were subjected to the same daily routine. The monkeys received water ad
libitum; were hand-fed biscuits twice a day at reasonably precise time intervals; were
injected three times per day, seven days a week; and were weighed every three days.
Two daily sessions to record cage behavior were held five out of seven days on a random
basis. Within each day, the first session occurred after the second feeding and before the
second injection. The second session followed the second injection. The cage behavior
of the rhesus monkeys was annotated using bar codes to describe as many aspects of the
behavior of the monkeys as possible. The observer was prompted by a program on a
notebook computer. The observer selected the appropriate bar code and stroked the code
with the input wand.

RESULTS:

Initially, the animals established consummatory patterns. Opioid administration altered
the consummatory behavior on a short lived basis but the animals re-established a
consistent pattern. The slope of weight gain, however, was depressed throughout the
project period. Post-injection of SIV produced an interruption in consummatory patterns
in all animals. Some recovery appeared as the viremia progressed. As the immune
functions exhibited alterations, chronic diarrhea appeared intermittently and then
persistently in all animals; the persistent diarrhea was non-responsive to usual anti-
diarrheal treatment even in the face of chronic opioid administration. A gradual and
overall progression of behavioral depression was noted with the infected animals. The
opioid dependent animals exhibited symptoms and signs of SIV infection earlier than the
infected animals treated only with saline. In the terminal stages, animals from all the
infected groups, except one saline-treated animal, were equally affected.
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ADHERENCE TO ZIDOVUDINE (AZT) AMONG PATIENTS IN A
METHADONE MAINTENANCE PROGRAM: ON-SITE
DISPENSING COMPARED TO USUAL CARE

T. L. Wall, J. L. Sorensen, S. L. Batki, K. L. Delucchi, J. A. London,
L. Beard, C. J. Abbot, P. L. Morris, and P. Enders-Zohr

Substance abuse treatment programs faced with the AIDS epidemic have been expanded
to include HIV-related medical services. Substance Abuse Services of San Francisco
General Hospital, for example, specializes in the treatment of opiate dependent patients
who have HIV infection. The methadone maintenance program provides primary
medical care including routine monitoring, treatment for acute HIV-related illness, and
prophylactic medication regimens such as zidovudine (AZT). AZT is an effective
treatment in the secondary prevention of HIV-related morbidity. Successful treatment,
however, requires adhering to the drug. Injection drug users have been shown to be less
adherent to AZT than other patient groups. This random assignment study evaluated the
effect of an intervention on adherence to AZT among methadone maintenance patients.
Twenty-five subjects were randomly assigned to one of two groups. One group (n=13)
received an eight-week intervention that involved on-site dispensing and monitoring of
AZT adherence by a registered nurse. The other group (n=12) received the clinic’s usual
care, i.e., monthly AZT prescriptions, occasional inquiry about medication, and regularly
scheduled blood draws. Assessments of adherence occurred at weeks four and eight, and
one month following the intervention. Measures of adherence included self-report, mean
corpuscular volume-(MCV) of erythrocytes, percentage of Medication Event Monitoring
System (MEMS) events, and pill counts. At weeks four and eight, subjects in the
intervention group, compared to usual care subjects, demonstrated higher rates of AZT
adherence on all four measures. There was a statistically significant difference (p<.05) in
change in MCV (a side effect and indirect biological marker of AZT treatment) between
the groups. At the one month follow-up, there were no significant group differences.
This intervention was effective in improving adherence to AZT, but did not produce any
long term effects when it was drawn. Results suggest change in MCV is a relatively
reliable and valid measure of AZT adherence and should therefore be monitored by
health care providers as an indicator of patients’ adherence. Further research is needed to
establish cost effectiveness, longer lasting effects, and the efficacy of this approach over
other potentially effective adherence interventions.
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KNOWLEDGE OF AZT AND PENTAMIDINE AS EARLY
INTERVENTION MEDICATIONS FOR HIV INFECTION AMONG
INJECTION DRUG USERS AND SEX PARTNERS

V. Lidz, B. Brown, and M. Y. Iguchi

In October 1989, the State of New Jersey started a publicly supported Early Intervention
Program for medically indigent HIV-infected persons. EIP supports continuing
outpatient care for patients who cannot obtain treatment from private physicians, clinics,
or health centers. A study to assess the preparation of inner-city IDUs and sex partners of
IDUs to participate in EIP was conducted by the AIDS Community Outreach
Demonstration Projects of Newark and Jersey City. A brief questionnaire was
administered to 2000 subjects in Newark and 1492 subjects in Jersey City to determine:
1) knowledge of AZT and pentamidine; 2) awareness of the availability of these
medications; and 3) awareness of need for these medications. Approximately 35% of the
IDU subjects and 15% of SP subjects proved on testing to be HIV infected. Eight
hundred and ninety-five subjects in Newark and 719 subjects in Jersey City were
reinterviewed at 6-month follow-up. Follow-up subjects had received HIV counseling
since the first administration of the questionnaire, including information on AZT and
pentamidine and on agencies providing medical care for HIV-related conditions.

At baseline interviews, 40% of subjects said they had heard of AZT, 34% could explain
its use in common sense terms, 3.3% indicated that they had a need for AZT, and 2.2%
reported ever having taken AZT, with 1.4% currently taking it. Knowledge of
pentamidine was strikingly lower. Only 3.5% of subjects reported having heard of
pentamidine, with respectively 1.7% able to explain its use. Less than 1% of subjects
indicated a need for pentamidine, ever trying it, or currently taking it.

At follow-up, there was improved knowledge of AZT. Yet, fewer than 50% could
explain the use of AZT at follow-up, despite the HIV counseling received six months
previously. The percentages of subjects who acknowledged a need for AZT, indicated
having tried it, or reported taking it were doubled from baseline, yet remained small.
Follow-up results for pentamidine showed small increases in recognition of the term and
knowledge of its use. Subjects indicating a need for, ever trying, or currently taking
pentamidine remained < 1%.

Results from the AZT/Pentamidine questionnaire were linked to results on the AIDS
Initial Assessment for 1500 subjects, producing the following statistically significant
findings: individuals who can explain the use of AZT have served more weeks in jail
during the past 5 years, had more years of schooling, and comprised larger percentages of
white subjects than blacks subjects and black subjects than Hispanic subjects. They
reported more years of drug use, more years of injection drug use, more frequent use of
crack, and were more likely to use speedball. They also believed themselves to have
greater likelihoods of developing AIDS and believed HIV infection to be more
widespread in their communities.
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HIV DISEASE PROGRESSION AND SURVIVAL: A COMPARISON
OF INJECTION DRUG USERS (IDUs) AND NON-IDUs

L. S. Brown, Jr., J. Neaton, D. Wentworth, and R. Sherer

In a nationwide, multisite study, the Community Programs for Clinical Research on
AIDS (CPCRA) sponsored by the National Institute of Allergy and Infectious Diseases,
an observational study began in September, 1990. Seventeen community-based agencies
participated in conducting HIV clinical research and have enrolled 4.826 patients, 37% of
whom-are IDUs. Follow-up is completed for 85% of IDUs and 94% of non-IDUs and
losses to follow-up are censored. Survival and disease progression are summarized with
proportional hazards regression with covariates corresponding to various factors (CD4,
race, etc.). Compared to non-IDUs, IDUs had higher CD4+ levels (246 vs 169 mm3), a
higher percent of females (30% vs 13%), and a lower crude death rate (8.8 vs 14.9 per
100 person years). While IDUs were more likely to have TB or bacterial pneumonia at
baseline and during the period of observation, however, no statistical differences in
clinical disease progression were evident. The risk of death (IDU/non-IDU) adjusted for
covariates mentioned previously was 0.78 (p=0.03); however, for CD4+>300/mm3, the
adjusted relative risk was 3.2 (p=0.02). This finding suggests causes of death, among
HIV-infected IDUs possibly unrelated to HIV disease.
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FAILURE OF S5-HT; ANTAGONISTS AND OTHER DRUGS
TO BLOCK THE NICOTINE DISCRIMINATIVE STIMLUS

I. P. Stolerman and H. S. Garcha

Drugs from diverse classes have been reported to block behavioural or physiological
effects of nicotinic agonists in various test systems (Albuquerque et al, 1983; Carboni et
al., 1989). Some of these substances have been examined in rats (n=6-8) trained to
discriminate (-)-nicotine (0.1 mg/kg) from saline in a two-bar drug discrimination
procedure (food reinforcement). There was no generalization from nicotine to the 5-HT3
antagonists ondansetron (0.1-10.0 mg/kg) or MDL 72,222 (7.5 pg/kg — 1 mg/kg);
these doses of the 5-HT; antagonists also failed to attenuate the response to nicotine
(0.1 mg/kg) or to alter response rates themselves, although large doses of either drug in
combination with nicotine slightly reduced response rates. Phencyclidine (PCP, 1—
2 mg/kg) and bupivacaine (5-28 mg/kg) reduced overall rates of responding but did not
generalize with or shift the dose-response curve for nicotine. Buspirone (0.125-1.5
mg/kg) also reduced the overall rate of responding but did not generalize with or block
the discriminative effect of nicotine (0.1 mg/kg). The reported effects of 5-HT;
antagonists on place preferences conditioned with nicotine cannot be explained easily by a
general weakening of sensitivity to nicotine. Bupivacaine and PCP, that can block ion
channels of some nicotinic receptors in vitro, may not attain large enough concentrations
for parallel effects in vivo.
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A RAT MODEL OF NICOTINE ABSTINENCE SYNDROME

D. H. Malin, J. R. Lake, V. A. Carter, J. S. Cunningham, K. M. Hebert,
M. C. Payne, D. Baker, and O. B. Wilson

Few animal models of the recognized clinical problem of nicotine dependence and
abstinence are currently in use. Our laboratory has introduced a rapid and convenient
model using the rat (Malin et al, 1992). Dependence was induced by 7 days of
continuous s.c. infusion with nicotine tartrate (3 or 9 mg/kg/day). Sixteen hours after
infusion ended, rats displayed behavioral signs generally similar to those seen in the
opiate abstinence syndrome. Rats previously infused with nicotine displayed more signs
than saline controls. The number of signs seen during a 15 minute observation was
elevated relative to baseline and infusion periods and reached maximum 16 hours after
nicotine removal. The frequency of symptoms began to decline 24 hours post-nicotine
removal, and had returned to baseline levels by 40 hours post-nicotine. The number of
signs depended on the rate of nicotine infusion, and the syndrome was promptly
alleviated by s.c. injection of 0.4 mg/kg nicotine tartrate. Abstinence signs could be
rapidly precipitated by an injection of the non-competitive nicotinic antagonist
mecamylamine (I mg/kg s.c.). Marked, temporary decreases in locomotor activity and
increases in weight gain concomitant with the behavioral withdrawal signs provided
confirming evidence of an abstinence syndrome.

Similarities between the behavioral signs seen in nicotine and morphine abstinence
syndromes prompted an investigation of a possible relationship between nicotine and
opiate dependence (Malin et al, 1993). Morphine sulfate (2 mg/kg s.c.) alleviated the
spontaneous nicotine abstinence syndrome, while the opiate antagonist naloxone (3 and
4.5 mg/kg s.c.) precipitated abstinence signs in nicotine dependent rats. Exposure to
nicotine stimulates enkephalin release (Pierzchala et al, 1987), so chronic nicotine may
chronically over-stimulate opioid production, leading to a state of endogenous opioid
dependence. Withdrawal of the nicotine source may thus result in a state resembling
opiate abstinence syndrome which contributes to the observed nicotine abstinence
behaviors.
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EFFECTS OF PUNISHMENT ON A PHENCYCLIDINE
DISCRIMINATION IN PIGEONS

S. H. Snodgrass and D. E. McMillan

Four pigeons were trained on a phencyclidine (1.0 mg/kg) vs. saline discrimination. The
schedule of reinforcement was a multiple fixed interval-180 s fixed interval-180s
punishment (0.6 mA of electric shock of 0.5 s duration) schedule. Incorrect responses
during the limited hold under the first phase and the first incorrect response during the FI
schedule under the second phase of the study were punished. Test sessions differed in that
mixed grain was available for responding on either key and shock was omitted.

Under the first phase the PCP dose-response curves were continuous or “graded.” There
was little difference between the two FI dose-response curves. However, under control
conditions the birds produced three times as many responses during the limited hold of the
punishment FI than during the limited hold of the simple FI. Also, for three of the four
birds all punished responses occurred after PCP administration. Under the second phase,
the PCP dose-response curves were of an all-or-none pattern. Again, there was little
difference between the two dose-response curves. However, under control conditions
each bird made more incorrect responses under the simple FI than under the punishment
FI. Also, more responses were punished after PCP than after saline administration. Under
the second phase there were relatively few responses during the limited hold of either the
punishment or simple FI schedules.

The results show that punishment can alter the pattern, or form, of the PCP dose-response
curve dependent upon where in the FI schedule the punisher occurs. Also, punished
behavior occurred to a much higher degree after PCP, than after saline, administration.
This may be a factor in why the birds would respond more during the

limited hold of phase 1, which produced the shock, than under phase 2.
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EFFECTS OF POSTNATAL PHENCYCLIDINE EXPOSURE ON
PENTYLENETETERAZOL-INDUCED SEIZURE

R. Sircar

Phencyclidine (PCP) and PCP-like drugs (MK-801, Ketamine), non-competitive
antagonists at the N-methyl-D-aspartate receptor, act as potent anticonvulsants in adult
animals. NMDA receptor plays an important role in developmental plasticity - cell
migration, synaptogenesis, establishment of neuronal circuitry. The developing brain is
more prone to NMDA-induced seizures and NMDA-induced neurotoxicity than adult
brain. Here we report the effect of chronic PCP treatment during development on
seizure susceptibility in rats. Pups were treated postnatally with PCP (5mg/kg/day) for
11 days (postnatal days 5-15). Control pups received saline (lml/kg). All rat pups were
weaned on postnatal day 21. On postnatal days 21, 40, 60, 180, separate groups of
saline and PCP-treated rats were injected with pentylenetetrazol (100mg/kg). The
incidence and latency to reach each seizure stage-twitches, minimal (clonic) and
maximal (generalized tonic-cloinic) seizures were measured. Also, PTZ-induced
incidence of lethality were recorded. At all ages tested, the incidence of twitches and
minimal seizures did not differ between PCP and saline-treated rats. The latency to
reach minimal seizures on postnatal days 21 and 40 in PCP-treated rats was no different
from saline-treated rats but on day 60, PCP-treated rats had longer latencies than
controls. The differences in latencies to reach maximal seizures between normal and
experimental groups were age-specific. At day 21 the latency was significantly reduced
in the PCP-treated pups compared to saline-treated ones. At day 40, there was no
difference between the two groups. In older rats (postnatal days 60 and 180) fewer
PCP-treated rats compared to seven out of eleven in the saline-treated group. Even in
the animals that did show maximal seizures, the latency was more than twice as long
compared to saline-treated rats. There was higher incidence of lethality in PCP-treated
older rats following pentylenetetrazol-treatment than saline-treated ones. These data
indicate that postnatal PCP treatment produces age-related changes in pentylenetetrazol-
induced seizures, proconvulsant effects in younger rats and anticonvulsant effects in
older rats. The use of PCP-like drugs in children as antiepileptic or anesthetic/sedative
agents needs reevaluation.
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ABECARNIL REVERSES ANXIETY-LIKE BEHAVIORS
DURING ETHANOL WITHDRAWAL

H. Lal, C. J. Wallis, and S. M. Rezazadeh

Abecarnil (ABC), a novel-carboline derivative with high affinity for benzodiazepine (BZD)
receptors has shown potent anxiolytic and anticonvulsant activity in rodents and humans
(for references see Duka et al, 1993). Pharmacologically, ABC has been characterized as a
partial agonist at BZD receptors. Relative to classical BZDs, ABC produces little or no
sedation and muscle relaxation in animals. Also, long-term treatment with ABC does not
induce BZD-like dependence in mice (Steppuhn et al., 1993). The purpose of this study
was to investigate if ABC blocks ethanol withdrawal-induced anxiety and improves
recovery from ethanol withdrawal (EW). The efficacy of ABC (0-0.64 mg/kg, ip, lhr) to
reduce anxiety-like behaviors displayed during EW was evaluated in the elevated plus-maze
(EPM) and pentylenetetrazol (PTZ) discrimination model (Lal et al, 1988). Male Long-
Evans rats were fed a nutritionally complete liquid diet containing ethanol (4.5%) or
isocaloric dextrin for either 7 d (PTZ) or 10 d (EPM). Rats were tested in the EPM 12-14 h
after EW. EW significantly reduced both the number of entries to and time spent on the
open arms of the EPM. EW also reduced the total number of entries made in the EPM.
LBC treatment dose dependently increased the time spent in the open arms and the number
of entries made to the open arms. But unlike diazepam, which reverses the effect of EW
on both open arm activity and total number of entries, ABC does not increase the total arm
entries. In animals trained to discriminate PTZ from saline, an EW-induced interoceptive
stimulus generalized to PTZ (87-100% PTZ lever selection). ABC blocked the
withdrawal-induced stimulus in a dose-related manner, with complete blockade at 0.32
mg/kg. To examine the efficacy of chronic treatment with ABC during protracted EW, a 2
mg/kg dose was injected tid for 6 days after EW. On day one, four, and six, rats were
injected with flumazenil (40 mg/kg) and 15 minutes later were tested for PTZ lever
selection. The results indicated that repeated doses of ABC during EW retarded the
recovery as compared with untreated rats. Thus, ABC blocks anxiety-like behaviors due to
EW in both the PTZ discrimination model and EPM, but does not mimic the complete
activity of diazepam in the EPM.
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RITANSERIN AND OTHER 5-HT AGENTS ON ALCOHOL
PREFERENCE AND ALCOHOL WITHDRAWAL IN RATS

T. F. Meert, H. Huysmans, W. Melis, and G. H. C. Clincke

Serotonin (5-HT) receptor subtypes have been implicated in alcohol abuse and alcohol
withdrawal. In order to evaluate the role of some of these 5-HT receptor subtypes on
alcohol consumption and alcohol withdrawal, we tested the effects of the 5-HT reuptake
inhibitor fluoxetine, the 5-HT;, agent buspirone, the 5-HT, antagonist ritanserin and the

5-HT; antagonist ondansetron on alcohol intake and alcohol withdrawal in rats.

Wistar rats can develop a high preference for 3% (v/v) alcohol after a period of forced
alcohol exposure and two days of alcohol withdrawal. By selecting these animals at a
medium (> 60%) and a high (> 85%) level of alcohol preference, it was possible to test
the effects of the serotonergic compounds on alcohol intake and alcohol preference at two
different levels of alcohol preference. Fluoxetine reduced alcohol intake and alcohol
preference in both the medium and the high alcohol preference groups by means of a
reduction in consummatory behaviour. The drug clearly affected total fluid intake and
body weight gain. Buspirone reduced alcohol intake and alcohol preference in the group
of medium alcohol preferring rats at doses between 0.0025 and 0.63 mg/kg. The drug did
not change water drinking so that total fluid consumption diminished. At doses > 2.50
mg/kg buspirone, alcohol consumption increased. Buspirone was almost without any
effects on the high alcohol preferring rats. Ondansetron decreased alcohol intake in both
the medium and the high alcohol preferring rats at doses between 0.01 and 0.16 mg/kg.
Ondansetron had no effects on alcohol preference and water consumption. As a
consequence, total fluid intake was sometimes reduced. Ritanserin reduced alcohol intake
and alcohol preference in both the medium (0.04-2.50 mg/kg) and the high alcohol
preferring rats (0.16-10 mg/kg). The decreases in alcohol intake were compensated by
increases in water consumption, leaving total fluid intake unaffected.

In rats given a liquid diet containing 10% (v/v) alcohol, cessation of the alcohol intake
resulted within 8 h in alcohol withdrawal reactions including a supersensitivity to
harmine-induced tremor and an inhibition of exploratory behaviour in a neutral
environment. Fluoxetine reversed the supersensitivity to 5 and 10 mg/kg harmine but was
inactive against the alcohol withdrawal-induced inhibition of exploration in the open field
test. Both buspirone and ondansetron had very limited effects on the alcohol withdrawal
reactions. High doses of ritanserin could overcome the alcohol withdrawal-induced
inhibition of exploratory behaviour in terms of the number of transits into the open field
and the time spent in the open field. The same doses of ritanserin also reduced the tremor
activity of 5 but not 10 mg/kg harmine. These data illustrate that the various 5-HT agents
differentially act on alcohol intake, preference and withdrawal.
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CHLORDIAZEPOXIDE, BUT NOT BRETAZENIL, PRODUCES
ACUTE DEPENDENCE, AS EVIDENCED BY DISRUPTIONS IN
SCHEDULE-CONTROLLED BEHAVIOR

M. E. Bronson

The purpose of the present study was to determine whether the full benzodiazepine (BDZ)
agonist, chlordiazepoxide (C), and the partial BDZ agonist, bretazenil (B), would produce
acute dependence, as evidenced by disruptions in fixed interval responding during
precipitated and/or abstinence withdrawal. Thirty male Long Evans hooded rats were
trained on a fixed interval 1 minute limited hold 10 second procedure. In the precipitated
withdrawal studies. doses of C and B administered acutelv were 10, 75 and 100 mg/kg.
Cumulative doses of the BDZ antagonist flumazenil (range 1-100mg/kg) were administered
1, 2, 4 and 18 hours after a water injection and after all doses of B and the 10 mg/kg dose
of C. Because animals were unable to respond in the operant chamber 1, 2 and 4 hours
after the 75 and 100 mg/kg doses of C, flumazenil was only administered 18 hours after
these C doses. During cumulative testing, each component was in effect until 5 reinforcers
had been delivered, or in the case of no responding, for approximately 6 minutes. When
cumulative doses of flumazenil were administered, the first component was always a water
injection. This component served as a measure of the effects of pre-treatment with water,
C or B. Withdrawal, defined as a significant decrease in fixed interval responding, was
only seen when flumazenil was administered 18 hours after the highest, 100 mg/kg, dose
of C. In the abstinence withdrawal studies, baseline responding was recorded at the usual
run time, after which animals were fed and then 6 hours later injected with water or 32, 75
or 100 mg/kg of ecither C or B. Rates of responding were then monitored at the usual run
time. ie., 18, 42, 66 and 90 hours after the initial injection of water or BDZ. Water, B
and the 32 mg/kg dose of C had no effect on responding on subsequent days. In contrast,
the 75 mg/kg dose of C significantly decreased responding at 42 hours, with rates
returning to baseline by 66 hours, while the 100 mg/kg dose of C did not decrease
responding until 66 hours, returning to baseline rates at 90 hours. Thus both precipitated
and abstinence withdrawal from C result in a decrease in operant responding. That only
high doses of C produced acute dependence supports the findings of Boisse et al. (1986)
who found that very high doses of C were required to produce physical signs of acute
dependence. B did not produce acute physical dependence in the present study, thus
supporting the findings of others (Martin et al. 1988, Moreau et al. 1990) that chronic
administration of B does not result in physical dependence.
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SYSTEMIC ADMINISTRATION OF A9-THC PRODUCES
DEFICITS IN SPATIAL MEMORY IN RATS

A. H. Lichtman, K. R. Dimen, and B. R. Martin

The purpose of this study was to examine the effect of cannabinoids on working memory as
assessed in the eight arm radial maze. Twelve Sprague-Dawley rats were trained to obtain a
food reinforcement in each arm of an eight arm radial maze with a maximum of 1 error
(defined as revisiting an arm). Subjects committing more than 1 error or failing to visit all 8
arms during the 10 min test were scored as failing the task. We evaluated the effects of A9-
THC, CP-55,940, WIN-55.212-2, anandamide, the putative endogenous ligand, and
cannabidiol, an inactive compound on maze performance.
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The effects of A>THC (O), CP-55.940 (O), and WIN-55212-2 (A), on spatial memory as
assessed in the eight arm radial maze. EDjs, values for each respective drug were 2.1
mg/kg, 0.15 mg/kg, and 1.7 mg/kg.

The percent of subjects failing to reach criteria in the eight arm radial maze task

increased in a dose-related manner after treatment with A9-THC, CP-55,940, or WIN-
55.212-2. Although the highest dose of each drug significantly increased the amount of
time requited to complete the maze, doses corresponding to the EDs, values, failed to
significantly increase completion time. In contrast, neither cannabidiol nor anandamide
(10mg/kg or 30 mg/kg, for both) had any appearent impact on spatial memory. The
apparent failure of anandamide to disrupt maze performance may be due to either its
rapid metabolism or its inability to pass the blood-brain-barrier. These findings taken
together are consistant with the notion that cannabinoids disrupt working memory
through a cannabinoid receptor.
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RITANSERIN-INDUCED VARIATIONS IN DESIRE TO DRINK,
ALCOHOL INTAKE AND ALCOHOL EFFECTS

C. A. Naranjo, C. X. Poulos, K. E. Bremner, K. L. Lanctét, M. Kwok, and
M. Umana

Ritanserin, a serotonin, receptor antagonist, decreased alcohol intake in some animal
studies. We tested the effects of ritanserin in 39 (35 male, 4 female) heavy drinkers
(consuming at least 28 drinks/week, 13.6 g alcohol/drink), aged 19-63 years, who were
not requesting treatment. After an intake assessment, they received placebo for seven
days in a single-blind baseline, and then were randomized, double-blind, to one of the
following 14-day treatments: ritanserin 5 mg/day (n=12), ritanserin 10 mg/day (n=13), or
placebo (n=14). Subjects monitored outpatient alcohol intake and rated desire, craving
and liking for alcohol on a daily basis. Experimental bar sessions were conducted after
baseline (EBS;) and treatment (EBS,); in each session subjects were offered up to 18
mini-drinks (total = 6 standard) and rated their desire to drink, intoxication and mood
(POMS). Outpatient results: ritanserin 5 mg/day decreased desire and craving for
alcohol (vs baseline, p's<0.05) but not alcohol intake. Liking of alcohol decreased from
baseline with ritanserin 10 mg/day (p=0.01) and placebo (p=0.05). Changes in alcohol
intake from baseline with ritanserin 10 mg/day (increase, p>9.05) and placebo (decrease,
p>9.05) were different (p<4.05). Alcohol intake correlated with desire, craving and
liking (p's < .0.01). Low baseline liking was related to increased treatment response (%
decrease from baseline in alcohol intake). EBS results: In EBS, desire ratings for the
first three mini-drinks were lower after ritanserin 5 mg/day than after ritanserin 10
mg/day (p's <0.05). Changes in feelings of intoxication from EBS, to EBS, after
ritanserin 10 mg/day (increase, p>0.05) and after placebo (decrease, p<0.05) were
different (p<0.05). Consumption of alcohol during EBSs increased friendliness and
decreased fatigue (p's<8.01 vs pre-alcohol). When compared with placebo, ritanserin 10
mg/day increased both the alcohol-induced increase in friendliness and the alcohol-
induced decrease in fatigue (p's<0.05). Ritanserin 5 mg/day increased ethanols effect on
fatigue only (p<0.05). Therefore, ritanserin had differential, dose-related and possibly
model-dependent effects on alcohol intake, desire, craving and liking, intoxication and
some of alcohol’s effects on mood.
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Methamphetamine and Alcohol Interactions

J. Mendelson and R. T. Jones

Cocaine and ethanol, when given simultaneously, produce enhanced cocaine-like
psychophysiologic effects and a unique metabolite, cocaetbylene, which may mediate
these effects. Methamphetamine and ethanol are often consumed simultaneously as well.
To investigate the effects of methamphetamine and alcohol interactions, eight subjects
received i.v. methamphetamine (30 mg) and ethanol (1 g/kg), in a double-blind, fully
crossed, placebo-controlled study.

Significant methamphetamine-alcohol interactions were seen. Heart rate increased in the
combination methamphetamine/ETOH when compared with the methamphetamine
group alone (p<0.01) and remained significantly elevated for six hours following
combination drug administration. Peak changes were 50+24 and 28+24 BPM,
respectively. The usual rise in systolic blood pressure seen with methamphetamine was
blunted in the combination drug condition. Intoxication ratings and amphetamine
pharmacokinetics appeared unaffected by combination drug administration.

Methamphetamine and alcohol interactions share some of the same characteristics as
cocaine and alcohol interactions. However, no unique metabolite has yet been identified
which mediates these effects.
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URINARY EXCRETION OF METHAMPHETAMINE (ME) AND
AMPHETAMINE (AM) AFTER ADMINISTRATION OF S(+)-
METHAMPHETAMINE HYDROCHLORIDE BY ORAL,
INTRAVENOUS AND SMOKING ROUTES

C. E. Cook, A. R. Jeffcoat, R. W. Slauter, M. W. Myers, P. K. Patetta,
A. F. Gilliam, and M. Perez-Reyes

In a series of studies of the pharmacokinetics of S(+)-methamphetamine hydrochloride,
human male volunteers were given oral doses of the drug (0.125 and 0.250 mg/kg) both
before and after daily dosing with Desoxyn (Cook et al, 1992). intravenous doses of
0.19 mg/kg, and smoked doses of 0.26 mg/kg (Cook et al., 1993). Urine and plasma
were analyzed for methamphetamine and amphetamine by gas chromatography/mass
spectrometry or by gas chromatography with a nitrogen sensitive detector. Urine
samples from these studies have been analyzed by enzyme-multiplied immunoassay
(EMIT d.a.u.). Combining these data has now permitted us to (a) examine factors that
influence the excretion of methamphetamine in urine, (b) examine the ratios of
mehtamphetamine to amphetamine and (c¢) examine the effects of the above factors on
the detection of methamphetamine use.

Since it is an organic base, the excretion of methamphetamine is influenced by urine pH
(Beckett and Rowland 1965) and urine flow rate. The percentage of parent drug excreted
in urine decreases with increasing dose, so that doubling the dose does not produce a
two-fold increase in the amount excreted (or in the average concentration) in urine (Cook
et al, 1992-1993). This is also true when the bioavailable dose is used for calculations.
We hypothesize that it is due to the presence of a saturable active secretion process for
organic bases in the kidney (Rowland and Tozer 1989).

The ratio of methamphetamine to amphetamine in urine changes with time. Average
ratios greater than 10 were found in urine samples collected three to six hours after
dosing. High ratios could be an indicator of recent use. The low concentrations of
amphetamine shortly after dosing could affect the ability to define a positive urine
sample by the current NIDA guidelines. Of 114 samples containing the analytes, 68
were positive by EMIT at the NIDA guideline cutoff of 1000 ng/ml. All 68 had
concentrations of 500 ng/ml of methamphetamine or greater as required for confirmation
by the guidelines. However, 17 of these samples had amphetamine concentrations below
the second confirmation guideline requirement of 200 ng/ml of this compound. Of these,
16 were taken at 0 to 3 or 3 to 6 hours after smoking or intravenous injection. Thus urine
samples taken shortly after modest doses of methamphetamine are smoked or injected
may not be confirmed. Methamphetamine concentrations above 500 ng/ml were found
in samples below the immunoassay screening guideline cutoff (total of 28) shortly after
administration (0 to 3 hours) or after 24 hours. Samples below the guideline screening
cutoff, but with methamphetamine above 500 ng/ml and amphetamine above 200 ng/ml
(total of 17) were found only in the later time periods. The applicability of these findings
to the much higher (and often multiple) doses of abuse situations requites further study.
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EVALUATION OF SUBCUTANEOUSLY (SC) AND
INTRAVENOUSLY (IV) GIVEN COCAINE (C)

D. R. Jasinski, J. T. Sullivan, E. Cone, K. L. Preston, and M. P. Testa

The sc route was felt to be more safe and convenient than the more widely used iv route
for experimental studies. The subjective, behavioral, and physiologic effects of sc and iv
C were tested in twelve subjects. Six of the twelve had venous plasma levels of C and
benzylecognine after drug administration. Subjects were tested with saline sc and iv) m,
C 15 and 50 mg iv, and C 50, 100 and 200 sc in randomized order under double blind,
double dummy conditions. C sc had a slower onset and, longer duration of action but was
approximately 4-6 times less potent than iv C. The profile of effects of sc C and iv C
were similar. C sc produced greater plasma C levels than equi-effective iv doses for
subjective, behavioral and physiologic measures. Hysteresis curves relating C plasma
levels and CNS effect indicated that CNS effects ended even though plasma levels were
maintained. This suggests that distribution and redistribution determine intensity and
time course of CNS effects. The sc route is practical for experimental studies.
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OPIATE WITHDRAWAL SYMPTOMS AND COCAINE ABUSE:
DIFFERENTIAL RESPONSE AT HIGH VS. LOW DOSE
METHADONE OR BUPRENORPHINE MAINTENANCE

S. M. Stine and T. R. Kosten

In a six month randomized trial comparing 125 opiate dependent patients who were
assigned to four treatment groups (2 mg or 6 mg of buprenorphine and 35 mg or 65 mg
of methadone), we examined the effects of cocaine use on opiate withdrawal symptoms
measured on a 75 point self report scale. For the methadone maintained patients
receiving the relatively low dose (35 mg), weekly withdrawal symptoms-were highest
when the urine toxicology for that week indicated no cocaine use (Fig. 1). Similar
associations were found for buprenorphine (Fig. 2). Thus, when using cocaine, persistent
opiate withdrawal symptoms were reduced which is consistent with previous naloxone
precipitated withdrawal studies. Interestingly, with higher dose buprenorphine (6 mg)
cocaine may have increased opiate withdrawal symptoms suggesting a possible
mechanism for the reduction of illicit cocaine abuse also recently observed in patients
treated with high dose (120 mg) methadone maintenance (Stine et al, 1992).

Among the 125 patients 22 did not abuse cocaine during the trial, and among the 103
patients who abused cocaine 74 patients also had at least one week of cocaine-free
urines. These 74 patients were comparable to the overall sample with respect to age, sex,
race, days of cocaine use in the month preceding the study, and total years of cocaine use
in lifetime. When the 74 intermittent cocaine abusers were separated into medication
dosage groups, the difference in withdrawal symptom scores for cocaine-free vs. cocaine
positive weeks significantly differed between the 36 high dose patients and the 38 low
dose patients (Fig. 3). Thus, the high dose patients had higher opiate withdrawal scores
when using cocaine, while the low dose patients had lower scores.

As discussed in this article withdrawal can be grouped into two components: 1)
“Protracted withdrawal”, a low level persistent discomfort which is higher at lower
methadone or buprenorphine doses and, 2) “Precipitated withdrawal”, a sensitivity to
acute discomfort precipitated by pharmacological intervention (e.g., by opiate antagonists
or adrenergic agonists) which is higher at higher doses. This is consistent with the
opposite direction of change seen in intermittent users.

These results support the clinical usefulness of higher buprenorphine maintenance dose
in treatment of dually addicted patients. Future dose response studies need to examine
higher doses with respect to cocaine abuse and opiate withdrawal symptoms.

AFFILIATION: Yale University School of Medicine, Psychiatry Department, West
Haven VA Medical Center
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VERAPAMIL POTENTIATES MORPHINE ANALGESIA AND
REDUCES EUPHORIA IN HUMAN SUBJECTS

D. B. Vaupel, W. R. Lange, and E. D. London

Organic Ca®" channel antagonists enhance opiate-induced analgesia (Benedek and
Szikszay 1984) and antagonize respiratory depression (Szikszay et al, 1986) produced by
morphine (M) in rodents. Preliminary data indicated verapamil (V) reduces the subjective
effects of morphine in human subjects (Vaupel et al., 1990). As these effects may have
therapeutic utility, we assessed M-V interactions in 12 experienced male heroin users.
Five treatments were tested: saline (S)+S; S+M (10 mg); V (10 mg)+S; V (2.5 or 10
mg)+M (10 mg). The first drug listed was infused iv. over 2 minutes; i.v. infusion of the
second drug was over 10 seconds and was initiated half-way through the 2-minute
infusion. Effects were measured over 4 hours. Analgesia was measured using a finger
pressure test and hand immersion in ice water. Respiration was measured using
respiratory inductive plethysmography and transcutaneous CO, levels. The Addiction
Research Center Inventory (ARCI) was used to measure the positive subjective effects of
M on mood. Pain threshold, as determined with the finger pressure stimulus, was
increased marginally by M (p < .2), but V was inactive. However, combinations of V (2.5
or 10 mg)+M (10 mg) significantly elevated pain threshold to produce analgesia. A similar
trend was observed using the cold water stimulus. M produced euphorigenic effects based
on the elevated scores (p < .01) on the MBG scale of the ARCI. V produced no subjective
effects, but V (10 mg) antagonized elevation of MBG scores produced by M from the first
through the third h after treatment (p < .05). The ability of V to antagonize euphorigenic
effects of M and to potentiate its effect on pain threshold suggests that the neural circuits
subserving these opioid actions may be differentiated using Ca>" channel blockers, and
may have therapeutic utility.
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A HIGHLY SENSITIVE METHOD FOR THE QUANTITATIVE
ANALYSIS OF CODEINE AND MORPHINE IN HUMAN HAIR BY
POSITIVE CHEMICAL IONIZATION MASS SPECTROMETRY
AND ITS CLINICAL APPLICATIONS

D. Wilkins, D. Rollins, J. Seaman, J. Botts, G. Krueger, and R. Foltz

Studies of the disposition of drugs of abuse in human hair for pharmacokinetic and
epidemiologic studies or in the evaluation of long-term compliance in drug treatment
programs require a sensitive analytical method. A highly sensitive and specific method
has been developed for the quantitative analysis of codeine and morphine in human hair.
Hair samples collected from volunteers were cut into short. 1-2 cm segments and placed
into flat-bottom glass vials. Ten mg of hair and 100 ng of deuterated codeine and
morphine were digested overnight at 37°C in 500 pL of either 1M NaOH or Pronase E
solution. Eleven calibration standards containing known concentrations of both codeine
and morphine dried onto human hair were also prepared and digested. Digest solutions
were extracted using a modified solid-phase procedure with Bond-Elute Certify® bonded
silica extraction columns. The final eluate containing drug was evaporated to dryness at
50°C under nitrogen and the dried extracts were derivatized in TFAA for 30 minutes at
70°C, evaporated-to dryness under nitrogen at 50°C and reconstituted in 50 pL of ethyl
acetate. Derivatized extracts were immediately analyzed by gas chromatography/mass
spectrometry on a Finnigan ion trap mass spectrometer (ITS40™). Chromatographic
separation was achieved with helium carrier gas and a DBSMS - 15M - 0.25 p capillary
column. Positive chemical ionization mode was utilized with acetone as reagent gas to
enhance sensitivity and specificity. Regression analysis of the eleven-standard
calibration curves indicated a linear range from 0.5 ng/mg to 75 ng/mg for both codeine
and morphine (0.998 to 1.000). The assay is capable of quantitatively detecting as little
as 10 pg of codeine and/or morphine on column. Intra-assay precision ranged from 8-
22%. Accuracy was verified with control hair specimens of known concentration. This
method is being used to quantitate codeine and morphine in dose-response disposition
studies in human subjects.
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SAFETY AND PHARMACOKINETICS OF A NEW
FORMULATION OF DEPOT NALTREXONE

S. J. Heishman, A. Francis-Wood, R. M. Keenan, C. N. Chiang, J. B.
Terrill, B. Tai, and J. E. Henningfield

Naltrexone hydrochloride (Trexan) is an opioid antagonist, devoid of agonist activity,
indicated in the maintenance of an opioid-free state in detoxified formerly opioid-dependent
individuals. Typically, individuals are dosed with 50-150 mg of oral naltrexone every 24-
72 hours. A major constraint on its utility as a treatment modality has been the lack of
acceptance by clients, due in part to the frequency of dosing and incidence of adverse side
effects.

The development of a depot formulation providing long-term opioid receptor blockade via
sustained release of low levels of naltrexone may avoid these problems and thus improve
treatment compliance. The purpose of this study was to evaluate the safety,
pharmacokinetic, and pharmacodynamic profile of a newly developed form of depot
naltrexone.

Four healthy nonsmokers, who reported no history of drug and alcohol dependence,
participated in a placebo-controlled, double-blind, outpatient trial. On day one, subjects
received two s.c. injections simultaneously, one in each upper arm (triceps area).
Injections contained either naltrexone (52 mg) or placebo microcapsules. An assessment
battery, consisting of dermatological, physiologic, subjective, and performance measures
and blood samples for hematology, chemistry, and naltrexone concentration, was
completed at pre-injection baseline and repeated at 4 and 8 hours postdrug and on days 2,
3, 5,8, 11, 15, 22, 29, 36, 50, and 64.

Results indicated no tissue irritation or infection at the injection sites, and no adverse
physical signs and symptoms. Laboratory results were normal. Mean maximal plasma
naltrexone concentration of 0.93 ng/ml was observed at 24 hours post-naltrexone. Plasma
levels declined to about 0.4 ng/ml at four days post-naltrexone and remained relatively
stable through day 21.

Because the data suggest that this low dose (52 mg) of depot naltrexone is safe, testing will
be conducted with higher doses to achieve a sustained naltrexone plasma concentration of
1-2 ng/ml.
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ACQUISITION AND EXTINCTION OF OPIOID-REINFORCED
BEHAVIOR AS A FUNCTION OF GENOTYPE: RELATIONSHIPS
TO LOCOMOTOR ACTIVITY, STRESS AND ACUTE OPIOID
SENSITIVITY

E. Ambrosio, S. R. Goldberg, and G. I. Elmer

Operant drug-reinforced behavior in defined genotypes provides a unique paradigm to
pursue questions related to biological or environmental factors important in drug-seeking
behavior. Recent hypotheses regarding the predictive value of innate locomotor activity
in the acquisition of drug-reinforced behavior are amenable to testing using this behavior
genetics approach. The current series of studies investigated the relationship between
drug-naive behaviors (locomotor activity/reaction to stress), drug-related behaviors
(acute morphine-induced analgesia) and the rate of acquisition and extinction of opioid-
reinforced behavior.

Genetic differences in locomotor activity in naive and stressed ACI, F344, Lewis and
NBR rats were investigated as well as the locomotor activity of rats prepared for iv self-
administration studies. Morphine-induced analgesia was determined via the hot-plate
assay. Operant drug-reinforced behavior was examined in a 23 hr access paradigm in
which rats received 1 mg/kg/inj of morphine on an FR 1:TO30" schedule of
reinforcement.  The results of these studies suggest large genetic differences in the rate
of acquisition and extinction of morphine self-administration. For example, Lewis rats
responded at high rates beginning in the first two days whereas the F344 rats responded
at low rates and increased gradually over seven days. Drug maintained significantly
greater amounts of behavior than vehicle in all strains. Across genotype, acquisition rate
was marginally correlated with baseline locomotor activity but not with locomotor
activity following restraint stress or sensitivity to morphine-induced analgesia. Within
strain, there was no significant correlation between individual locomotor activity and the
rate of drug self-administration behavior. This procedure provides an opportunity to
explore genetic (across genotype) and environmental components (within genotype) of
drug reinforced behavior.
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ANTAGONISM OF RESPIRATORY AND BEHAVIORAL EFFECTS
OF LEVORPHANOL BY NALOXONAZINE

A. Liguori, W. H. Morse, and J. Bergman

Naloxonazine has been described as a p;-selective antagonist of opioid analgesia in rats
with no effects on opioid-mediated respiratory depression. The present studies measured
the effects of the p-opioid agonist levorphanol on respiration and schedule-controlled
behavior in rhesus monkeys alone and one or 24 hours after naloxonazine (1.0-3.0
mg/kg). In respiration experiments, awake seated monkeys breathed air or 5% CO,
mixed in air. In behavioral experiments, monkeys responded under a fixed-ratio 30-
response schedule of food presentation. Levorphanol (0.03-3.0 mg/kg) depressed CO,-
stimulated breathing and reduced rates of food-maintained responding in a dose-related
fashion. When administered one hour before levorphanol, 3.0 mg/kg naloxonazine
antagonized the effects of levorphanol by producing approximately 10- to 20-fold shifts
to the right in behavioral and respiratory dose-effect functions in individual monkeys.
When administered 24 hours before levorphanol, the effects of 3.0 mg/kg naloxonazine
were diminished and the dose-effect functions’were shifted to the right approximately 3-
to 6-fold in individual monkeys. These results indicate that the putative p,-selective
antagonist naloxonazine, like naltrexone, may antagonize both rate-decreasing and
respiratory depressant effects of opioids in monkeys.
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COMPARISON OF THE OPIOID ANTAGONISTS NALTREXONE
AND 6-METHYLENE NALTREXONE (NALMEFENE) IN RHESUS
MONKEYS

C. P. France and L. R. Gerak

The naltrexone (NTX) derivative nalmefene (NMF) is purported to be a long-acting,
orally bio-available opioid antagonist which might be clinically superior to currently
available opioid antagonists (e.g., naloxone). Previous studies have demonstrated NMF
to be an effective antagonist of morphine-like opioids under a wide variety of conditions
and, like other opioid antagonists, NMF appears to have no potential for abuse. In the
present study the opioid antagonists NTX and NMF were compared in rhesus monkeys
for their discriminative stimulus effects and for their effects in antagonizing analgesic
effects of receptor-selective opioid agonists. NTX and NMF had similar potency as
discriminative stimuli in morphine-treated monkeys discriminating between 0.01 mg/kg
NTX and saline. The onset of discriminative stimulus effects also was similar between
NTX and NMF with a dose of 0.032 mg/kg of each compound producing >90%
responding on the NTX lever 6-8 minutes after subcutaneous injection. NTX and NMF
also had similar potency in: 1) antagonizing discriminative stimulus (i.e., withdrawal-
reversing) effects of morphine in monkeys acutely deprived of morphine; 2)
antagonizing discriminative stimulus effects of nalbuphine in untreated monkeys
discriminating between 0.178 mg/kg of nalbuphine and saline; and 3) in antagonizing
analgesic effects of mu opioids (e.g., alfentanil) in untreated monkeys. Apparent affinity
estimates for NTX and NMF, determined by Schild analyses, were similar (pA, = 7.9-
8.3) among all of these experimental conditions and the slopes of the Schild plots were
consistent with a simple, competitive interaction between mu agonists and each
antagonist. NTX and NMF also antagonized analgesic effects of the kappa agonist
CI977; however, as compared to NTX, relatively larger doses of NMF were needed to
antagonize CI977. NMF also had a longer duration of antagonist action as compared to
NTX and naloxone. Thus, the pharmacological profile of NMF in rhesus monkeys
appears to be similar to that of NTX, although it has a longer duration of antagonist
action as well as a greater selectivity for mu over kappa opioid receptors.
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OPIATE GENERALIZATION IN RATS TRAINED TO
DISCRIMINATE NALORPHINE VS MORPHINE WITHIN THE
CONDITIONED TASTE AVERSION PROCEDURE

M. A. Kautz and A. L. Riley

In previous work from our lab (Kautz & Riley, Problems of Drug Dependence 1992:
5:247; 1992). animals were trained to discriminate nalorphine (10.0 mg/kg) from morphine
(5.6 mg/kg) in a two-drug discrimination procedure within the taste aversion baseline of
drug discrimination learning. Specifically, animals injected with nalorphine prior to a
Saccharin (Sacc)-LiCl pairing and morphine prior to Sacc alone consumed less Sacc
relative to controls following nalorphine than following morphine. If this discrimination
was based on the different receptor activity of these two compounds, then the
administration of probe compounds with select opiate receptor activity should engender
drug-appropriate responding in subsequent generalization tests. That is, compounds with
mu antagonist and kappa agonist properties should generalize to nalorphine (i.e., animals
should avoid Sacc), whereas compounds with mu agonist properties should generalize to
morphine (i.e., animals should consume Sacc). This prediction was assessed in the present
experiment in which animals previously injected with nalorphine prior to a Sacc-LiCl
pairing and morphine prior to Sacc alone were tested for the generalization of stimulus
control to various compounds with kappa agonist (U50,488), mu agonist (methadone) and
mu antagonist (naloxone) activity.
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EFFECTS OF 5-HT; RECEPTOR ANTAGONISTS ACROSS
VARIOUS MODELS OF OPIOID ABUSE

G. A. Higgins and E. M. Sellers

We have previously reported the 5-HT; receptor antagonists, e.g., ondansetron (OND),
MDL72222 (MDL). ICS205-930 (ICS), may attenuate the acquisition of a conditioned
place preference to morphine (Higgins et al. 1992). We now describe the effect of these
drugs in morphine drug discrimination and heroin self-administration paradigms, to
determine whether these agents modify other behaviours related to opioid abuse.

Male, Wistar rats (starting wt. 300g) were used throughout. For the drug discrimination
studies, two squads of rats were trained to discriminate morphine from saline using a
standard, two-choice, food motivated operant paradigm. In one group (n=12) the
morphine training dose was 1.5 mg/kg, in the other group (n=8) a training dose of 3
mg/kg was used. Following the attainment of reliable discriminative control, substitution
tests were conducted. In each group both morphine (0.1-3 mg/kg) and heroin (0.03-0.3
mg/kg) generalised completely, but OND engendered vehicle lever responding.
Naloxone (0.01-0.25 mg/kg) produced a dose related antagonism of the morphine
stimulus in both groups. Pretreatment with OND, ICS (both 0.001-1 mg/kg) and MDL
(0.1-3 mg/kg) did not significantly attenuate the morphine discriminative stimulus.

In the heroin self-administration model, rats were trained over a period of 3-4 weeks to
respond for intravenous heroin infusions to a final ratio of FRS. Operant sessions were
of 60 minute duration, 7 days/week. The heroin infusion dose was 0.03 mg/kg body
wt./infusion. Once stable, rats self-administered approximately 10-13 infusions/session.
Naloxone (0.01-0.25 mg/kg) produced a dose-related increase in heroin responding.
Neither OND (0.01-1 mg/kg) nor MDL (0.1-3 mg/kg) produced any significant effect on
either the pattern or number of heroin infusions. Chronic treatment with OND (0.01-1
mg/kg for 5 days) was similarly ineffective. It is concluded that although 5-HT;
antagonists may block the acquisition of a place preference to morphine, these agents do
not influence the discriminative or reinforcing properties of opioids.

Reference available from the first author.
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AN EXAMINATION OF CONDITIONED TOLERANCE AND
POTENTIAL COMPENSATORY RESPONSES ON FOUR ASSAYS
OF MORPHINE ANALGESIA

S. T. Tiffany and A. Cepeda-Benito

Although many investigations have shown that classical conditioning can contribute to
morphine tolerance development, the nature of the conditioned response subserving
associative tolerance has been elusive. Some theories predict that conditioned tolerance
will be subserved by behavioral responses counterdirectional to the direct drug effects.
Evidence regarding the existence of these responses has been mixed and has led to
proposals that compensatory responding is not a necessary feature of associative
tolerance. These investigations studied the development of conditioned tolerance,
indexed as shifts in dose-response curves, on the tail flick, hot plate, paw-pressure
analgesiometry, and tail-shock vocalization tests of morphine analgesia in rats. The
contribution of conditioned hyperalgesia to any conditioned tolerance effects was also
examined.

A three group, discriminative conditioning design was used for all studies. The
Distinctive Context group received a series of 8 morphine injections (20 mg/kg, ip, 96
hour IDI) with each injection explicitly paired with a one hour exposure to a distinctive
environmental context. The Home Cage group also received 8 morphine injections with
each injection explicitly unpaired with distinctive context exposures. The Saline Control
group received no morphine but was exposed to the distinctive context over the course of
conditioning. After conditioning, animals were brought to the distinctive context,
injected with one of several doses of morphine (tolerance testing) or saline (compensatory
response tests) and tested for nociceptive responding.

The tail-flick, paw-pressure, and tail-shock vocalization tests revealed strong conditioned
tolerance effects but no compensatory responses. Conditioned tolerance was not obtained
on the hot plate even when procedures that produced robust conditioning effects on the
other assays were used. These results provide further support for the proposition that
behaviorally manifest compensatory responses may not be the substrate of conditioned
tolerance effects.
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THE EFFECT OF CHRONIC NALTREXONE PRETREATMENT
ON MORPHINE TOLERANCE

J. L. Azorlosa

Chronic exposure to an opioid antagonist produces an increase in the analgesic response
to morphine. The effects of antagonist pre-exposure on the subsequent development of
morphine tolerance is not known. In addition, numerous studies have shown that animals
given morphine in the presence of contextual cues previously paired with morphine are
more tolerant compared to animals with the same history of morphine administrations
paired with different cues. It has been suggested that context-specific tolerance is
mediated by different neural processes than other forms of morphine tolerance. The
purpose of the present study was to investigate the effects of prior exposure to the opioid
antagonist naltrexone on both context-specific tolerance and tolerance not mediated by
contextual cues.

Four groups of rats (n=8) were given nine injections during a five day pretreatment
period. Two groups received naltrexone (5 mg/kg) and two were given saline. All
animals were then given six injections of morphine (5 mg/kg) spaced 48-72 hours apart.
Within each pretreatment condition, half the rats had morphine administered in a
distinctive environment (paired) and half received the drug in the home cage (unpaired).
On the seventh session, all rats received morphine in the distinctive environment and
were tested for analgesia using the hot plate (52°C). Within each pretreatment condition,
the paired groups were more tolerant than the unpaired groups. The two paired groups
displayed almost identical levels of analgesia but the unpaired group pretreated with
naltrexone was substantially more analgesic than the unpaired group pretreated with
saline. Naltrexone had no effect on context-specific tolerance but attenuated tolerance
that was not mediated by contextual cues.
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MOTIVATIONAL CONSEQUENCES OF NALOXONE-
PRECIPITATED OPIATE WITHDRAWAL

G. Schulteis, A. Markou, M. Yackey, and G. F. Koob

In addition to the classical physical symptoms, opiate withdrawal is accompanied by
aversive affective symptoms that have been hypothesized to be of motivational
significance for the maintenance of drug dependence (Koob et al, 1992). In the current
study, a quantitative dose-response analysis of naloxone-precipitated withdrawal was
undertaken, using the following behavioral measures as dependent variables in separate
groups of rats: 1) activity in photocell cages; 2) operant responding for food (FR15); and
3) intracranial self-stimulation (ICSS) thresholds. Physical withdrawal symptoms were
also observed in one group of rats. A standardized naloxone dose range, method of
dependence induction (morphine pellets), and route of antagonist administration
(subcutaneous; s.c.) enabled direct comparisons of sensitivity to naloxone across
paradigms.

Male Wistar rats (350-450 gms) received s.c. implants of morphine (2 x 75 mg) or
placebo pellets. Between 3 to 10 days after pellet implant, the rats were tested in one of
the behavioral paradigms following s.c. injection of saline or one of several doses of
naloxone (0.003 - 1.0 mg/kg). In dependent rats, naloxone dose-dependently altered
performance in all of the behavioral paradigms, producing: 1) reductions in spontaneous
locomotor activity, 2) suppression of operant responding for food, and 3) elevations in
ICSS thresholds. The minimal effective dose of naloxone in all cases was 0.01 mg/kg
dose produced only a minimal response, with seminal emissions, irritability, and teeth
chattering being observed in about 50% of the rats. More profound signs such as jump
attempts, weight loss, diarrhea, wet dog shakes, profuse salivation, ptosis, and abnormal
posture were absent at this dose. In non-dependent rats, higher doses of naloxone were
required to alter locomotor activity and operant responding for food (0.10 and 1.0 mg/kg,
respectively), and ICSS thresholds were unaffected even by the 1.0 mg/kg dose.

In summary, the behavioral measures employed in the current study appear to be highly
sensitive indices of the aversive affective symptoms of opiate withdrawal. Recent work
in our laboratory (Carrera, Schulteis, and Koob, unpublished results) indicates that very
low doses of naloxone (0.003 - 0.01 mg/kg) produce reliable and immediate increases in
heroin self-administration in dependent rats, suggesting that the affective symptoms of
withdrawal produced by these doses are of motivational significance for maintaining
drug-seeking behavior. The measures described herein will be useful in the further
delineation of the neural substrates involved in the opiate dependence syndrome, and in
the evaluation of novel therapeutic interventions for the treatment of opiate addiction.

REFERENCE:

Koob, G.F.; Maldonado, R.; and Stinus, L. Neural substrates of opiate withdrawal.
Trends Neurosci. 15(5): 186-191, 1992.

ACKNOWLEDGEMENT:
Supported by NIDA grant DA04043
AFFILIATION:

Department of Neuropharmacology, The Scripps Research Institute, La Jolla, CA 92037
90



MICROINJECTIONS OF DAMGO INTO THE NUCLEUS
ACCUMBENS AND OLFACTORY TUBERCLE LOWER BRAIN
STIMULATION REWARD THRESHOLDS

C. L. Duvauchelle, S. M. Fleming, and C. Kornetsky

Brain infusions of the mu-specific agonist DAMGO, have been shown to produce a decrease
in rate of response for brain stimulation reward (BSR), suggesting a decrease in sensitivity
to the stimulation. However, locomotor studies reveal a biphasic ‘“hypoactive/hyperactive”
effect of intracranial injections of DAMGO. Therefore, in the present study, the effect of
DAMGO on BSR thresholds were determined 75 min post-infusion. Animals were
implanted with bilateral cannula positioned above the nucleus accumbens (NA) or the
olfactory tubercle (OT), and a single electrode into the ventral tegmental area (VTA).
Thresholds for VTA brain stimulation reward were determined. Animals then received
microinjections of DAMGO (0.0., 0.125, 0.25, 0.5 and 0.75 pg/.5 pl/side) into the NA or
OT. Seventy-five minutes post-injection, reward thresholds were determined. Results
reveal that while intracranial infusions of saline have no effect on reward thresholds, DAGO
infusions into the NA and the OT lower the threshold for rewarding VTA stimulation. This
finding is consistent with the notion that dopamine neurotransmission is facilitated by mu
receptor stimulation.
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MORPHINE REGULATES JUN B IN RAT STRIATUM:
POSSIBLE INTERACTION WITH NMDA RECEPTORS

M. M. Garcia and R. E. Harlan

Previous studies from this and other laboratories have shown that morphine regulates
immediate-early gene expression in rat striatum. We have also shown that chronic
morphine administration upregulates the calcium binding protein, calbindin D28k, in
striatum, and that this effect is blocked by co-administration of the NMDA antagonist MK-
801 (Garcia and Harlan 1992). In the present work, we studied the effects of acute or
chronic morphine on the expression of the protein product of the immediate-early gene
JunB in rat striatum, as well as examining the effects of MK-801 on JunB levels in the
presence and absence of morphine. JunB immunocytochemistry, using an antibody to
bacterially expressed JunB protein (a gift of R. Bravo). In acute studies, male Sprague-
Dawley rats were given sc injections of saline vehicle, morphine (10mg/kg), or naltrexone
(NAL; 10mg/kg) followed immediately by morphine, and killed 3 hr later. In the
dorsomedial striatum, cell counts in saline-treated animals were 420+85; morphine,
876+95 (p<0.01); and naltrexone-morphine, 496+59. In chronic studies, rats were
injected twice daily with saline/saline, saline/morphine (10 mg/kg), MK-801 (MK; 0.2
mg/kg)/saline or MK/morphine for 6 days and sacrificed on day 7. In saline/morphine-
treated rats, the number of JunB-immunoreactive cells in caudate-putamen (CPu) were
increased compared to saline/saline rats; MK/saline had no effect. In MK/morphine rats,
however, the number of JunB immunoreactive cells were significantly decreased compared
to both saline/saline and saline/morphine. These findings indicate that acute administration
of morphine increases expression of the immediate-early gene JunB, in a specific region of
the striatum. In addition, these findings suggest that the interactions between the NMDA
receptor system and the mu opiate receptor system may be more complex than originally
believed.
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REGULATION OF GLUTAMATE R3 RECEPTOR mRNA IN RAT
CEREBELLUM IN RESPONSE TO ACUTE AND CHRONIC
MORPHINE

P. S. Tirumalai and R. D. Howells

The cellular and biochemical adaptations which underlie the addictive state are poorly
understood. Since it is likely that changes in gene expression accompany the development
of addiction, we are examining changes in the expression of candidate genes. In this
study, the effect of acute and chronic morphine administration on expression of glutamate
R1 and R3 receptor mRNA was examined in rat cerebellum and rat brain (minus the
cerebellum).

METHODS:

Adult male Sprague-Dawley rats were injected with saline or with escalating doses of
morphine sulfate twice daily for 15 days. Rats were sacrificed 45 min after the last
injection, the cerebellum and remaining brain minus the cerebellum were removed, and
total RNA was extracted using the acid guanidinium thiocyanate/phenol chloroform
method. RNA levels were auantified bv Northern blot analvsis. In addition. other rats
received a single injection of morphine (10 mg/kg) and were sacrificed after 43 min, 4 hr,
or 24 hr later. The effect of naloxone-precipitated withdrawal on gene expression in
morphine-addicted rats was also analyzed 45 min after naloxone (1 mg/kg ip).

RESULTS and DISCUSSION:

The level of glutamate R3 receptor mRNA was decreased to 50% of control levels at 1
and 4 h following acute morphine administration in the cerebellum. Tolerance developed
to these effects in that the decrease was not observed in rats that were chronically injected
with morphine. Glutamate R3 receptor mRNA was unaltered in the whole brain minus the
cerebellum under any condition. No change in glutamate Rl receptor mRNA was
observed in the cerebellum or brain minus the cerebellum under any circumstance.
Naloxone-precipitated withdrawal had no effect on the levels of R1 or R3 receptor
mRNA. The differential effect of acute vs chronic morphine on glutamate R3 receptor
gene expression may be an important aspect of the adaptation of the nervous system to
morphine.
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INTRACEREBROVENTRICULAR INFUSION OF FORSKOLIN
INDUCES STRIATAL PREPROENKEPHALIN AND
PREPRODYNORPHIN mRNA IN RATS

J. N. Simpson, S. R. Childers and J. F. McGinty

Intracerebroventicular (ICV) infusions of forskolin coupled with in situ hybridization
histochemistry (ISHH) were utilized in order to determine whether prepro-opioid mRNA
levels in the rat striatum could be induced by prolonged activation of the adenylate
cyclase cascade. In addition, the ability of the kappa opioid agonist, U50,488, to block
forskolin-induced prepro-opioid mRNA was investigated. Mini-osmotic pumps (rate of
1 pl/h) with attached injection cannulae were used to infuse drugs unilaterally or
bilaterally into the lateral ventricles of rats. Rats received infusion of H,O-soluble
forskolin (Calbiochem), 1,9-dideoxyforskolin (Calbiochem), or U50,488 (RBI) for 6, 24,
or 72 hours. Following infusions, the brains were removed and quickly frozen for ISHH.
355-dATP labeled 48mer oligonucleotides for preproenkephalin (PPE) and
preprodynorphin (PPD) were hybridized onto 12 pm sections taken through the striatum.
After stringent washing, slides were placed on Kodak X-OMAT film for 6 days (PPE) or
14 days (PPD) along with "“C standards. *°S equivalences obtained from '*C standards
were used to convert raw gray scale transmittance values into dpm/mg. The

hybridization signal of a 20x75 pixel region in the striatum adjacent to the lateral
ventricle was analyzed using the IMAGE software (W. Rasband, NIMH) and represented
as mean density (dpm/mg). A non-parametric analysis of ranked data followed by Least
Squares Means test was used. In the first set of experiments, 1 mM forskolin was
infused unilaterally ICV for either 24 or 72 hours. Increased hybridization signals of
PPD and PPE mRNA were limited to the region of the striatum adjacent to the lateral
ventricle and were significantly greater than controls at both time points (p<0.05). In
order to demonstrate that forskolin induces PPE and PPD mRNA through the cAMP
second messenger cascade, 1,9-dideoxyforskolin (dideoxy) was compared with
forskolin’s ability to increase prepro-opioid mRNA levels. Rats were infused with
dideoxy (1 mM) in their left ventricle and forskolin (I mM, Sigma) in their right
ventricle for 24 hours. PPD and PPE mRNA signals in forskolin-infused striata were
significantly increased compared to the dideoxy side (p<0.05). Finally, the ability of
U50,488 (US0) to attenuate forskolin-induced PPD and PPE mRNA was investigated.
Rats were infused unilaterally ICV for 6 hours with U50 (10 pg/ul), forskolin (1 mM), or
U50 and forskolin simultaneously. Striatal mRNA signals of the untreated side served as
controls. U50 alone did not alter the striatal PPE or PPD mRNA signal. Forskolin alone
increased PPE mRNA; US0 attenuated this increase but not significantly. Forskolin
alone significantly increased PPD mRNA compared to controls (p<0.0125) and U50
blocked this increase (p<0.0125 compared to forskolin alone). In conclusion, in vivo
activation of the adenylate cyclase/cAMP second messenger cascade induces striatal
prepro-opioid mRNA. In addition, administration of U50,488 during activation of this
second messenger cascade attenuates the induction of striatal prepro-opioid mRNA most
likely via kappa receptor-mediated inhibition of adenylate cyclase.

ACKNOWLEDGEMENT: Supported by DA 05470, DA 02904, DA 03982.
AFFILIATIONS: Department of Anatomy and Cell Biology, School of Medicine, East
Carolina University, Greenville, NC and Department of Physchology and Pharmacology,
Bowman Gray School of Medicine, Wake Forest University, Winston-Salem, NC

94



SINGLE INJECTION OF AMPHETAMINE OR
METHAMPHETAMINE CAUSES AN INCREASE IN
PREPRODYNORPHIN, BUT NOT PREPROENKEPHALIN, mRNA
IN THE RAT STRIATUM

A. J. W. Smith, W. T. Bohler, and J. F. McGinty

Methamphetamine (METH - 15 mg/kg) caused a significant increase in striatal dynorphin
immunoreactivity (dyn-ir) 6, 18. and 24 hours after a single injection (Hanson er al, Eur J
Pharmacol 1988). Amphetamine (AMPH - 5 mg/kg) caused a decrease in striatal dyn-ir 1
hour after a single injection; however, injections administered twice daily for 7 days
caused an increase in striatal dyn-ir 16 hours after the last injection (Li et al, J Pharm
Exp Ther 1988). To investigate the effect of an acute injection of METH or AMPH on
striatal preprodynorphin (PPD) and preproenkephalin (PPE) mRNA by in situ
hybridization, male Wistar rats (200-225 g) were injected ip with a single dose of d-
AMPH sulfate (5 mg/kg), METH HCl (15 mg/kg), or saline. The animals were rated
behaviorally at 5 minute intervals for 1 hour after the injection. At 3.6, and 18 hours
after the injection, the rats were anesthetized and decapitated. Brain sections were
hybridized with a 48-mer oligonucleotide probe to PPD and PPE following a

modification of the protocol of Young et al, (1986). After stringent washing, the slides
were dried and apposed to Kodak X-OMAT film with '“C standards for 2 and 1 week,
respectively. The AMPH-injected rats exhibited increased locomotion, repetitive
exploration, sniffing, and rearing. The METH-injected rats did not exhibit increased
locomotor behavior, but displayed a repetitive swimming motion, increased sniffing and
head bobs. Statistical analysis of the ratings was done by calculating the area under the
curve (AUC) generated when rating versus time was plotted. The AUC values were
compared in an ANOVA with a Tukey’s test for group comparisons. The behavioral
ratings of AMPH- and METH-treated rats were significantly different from controls, as
well as from each other. The integrated density (mean density X number of labeled
particles/area) of the hybridization signal in the dorsomedial striatum was measured on
films using a Macintosh Ilci and Image software (Wayne Rasband. NIMH). The data
were subjected to a least square means ANOVA with multiple observations per animal.
Quantification showed that 3, 6, and 18 hours after either METH or AMPH, striatal PPD
mRNA was significantly greater than in controls; however, AMPH-induced PPD mRNA
at 18 hours was beginning to decline. There was no significant change in PPE mRNA
expression after either AMPH or METH. Thus, even though AMPH and METH had
different effects on locomotor activity, an increase in striatal PPD mRNA expression
occurred with the same time course after a single dose of either drug. These data support
the association of striatal PPD mRNA expression with stereotypes common to the
behavioral syndromes elicited by AMPH and METH.
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REGULATION OF TYROSINE HYDROXYLASE AND
TRYPTOPHAN HYDROXYLASE LEVELS FOLLOWING
COCAINE ADMINISTRATION

S. L. Vrana, K. E. Vrana, T. R. Koves, J. E. Smith and S. I. Dworkin

Cocaine (COC) inhibits the reuptake of dopamine (DA) and serotonin (5-HT) in the CNS
through its blockade of the specific transporter sites. Tyrosine hydroxylase (TH) and
tryptophan hydroxylase (TPH) catalyze the rate-limiting reactions in DA and 5-HT
biosynthesis, respectively, and therefore dictate the amounts of these biogenic amines that
are synthesized. TH and TPH activity were measured in the mesolimbic and nigrostriatal
DA regions (TH) and in the raphe nuclei (TPH) following response-independent, i.v.
COC administration (7 days; 0.33 mg/inf; 45 inf) to rats. TH mRNA was also measured
in DA cell body regions. Relevant enzyme activities were increased significantly in all
three cell body regions (ventral tegmental area [VTA], substantia nigra [SN], raphe
nuclei) compared to controls, but were not changed in the terminal field regions (corpus
striatum, nucleus accumbens) following COC treatment. TH mRNA levels were also
significantly elevated in the VTA and SN. The effect of COC on TH and TPH activity
levels was then examined in i.v. self-administering rats. The yoked-box paradigm was
utilized. in which one animal was aiven the opportunity to self-administer COC. another
received response-independent COC infusions, and a third received response-independent
saline infusions. COC (0.33 mg/inf) was accessible for 6 hr/day over 30 days. In
contrast to the effects of COC on TH and TPH after seven days, there was no significant
change in TH or TPH activity following 30 days of COC administration as compared to
controls. Although there was a trend toward increased TH following COC, it did not
attain statistical significance. The lack of effect can be attributed to a number of
experimental differences. The behavioral nature. of the triad paradigm produces

variations in acquisition of self-administration as well as differences in the total amount
of drug administered daily. As a result, individual animals can have dramatically
different drug administration histories. In conclusion, although significant increases in
activity and mRNA are observed at seven days, the increases are modest (ca. 50%) and
may represent direct drug effects unrelated to the reinforcing effects of COC.
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INTEGRATIVE TRANSPORTER-MEDIATED RELEEASE
FROM CYTOPLASMIC AND VESICULAR 5-HT STORES
IN CULTURED NEURONS

X. F. Gu and E. C. Azmitia

Substituted amphetamine, “Designer Drugs,” are potent releasers of 5-HT and induce
neuropathology. Paradoxically, the neurotoxicity can be blocked by drugs that interfere
with both vesicular and cytoplasmic release mechanisms. In order to study this finding in
greater detail, a unique system combining tissue culture of fetal raphe brainstem with
HPLC-EC was used to monitor both the endogenous 5-HT levels inside and outside the
neurons. Advantage was taken of the fact that Monoamine Oxidase B (MAO-B) is located
inside 5-HT neurons while MAO-A exists outside. The release from vesicular stores of 5-
HT is Ca’+-dependent, stimulated by K-+-induced depolarization and blocked by reserpine,
a blocker of the transporter molecule on the vesicular membrane. Release from cytoplasmic
stores of 5-HT is Nat-dependent, stimulated by substituted amphetamines and blocked by
fluoxetine, a specific 5-HT uptake blocker. In acute studies (< 2 h), MDMA induced
release of 5-HT from the cytoplasmic stores. This release was blocked by 107 M of
fluoxetine. After long-term exposure (> 3 h), MDMA-induced release was depressed by a
decrease of external Ca’+ or exposure to reserpine. Evidence of integrative
cytoplasmic/vesicular release was obtained by combining K'- and MDMA- induced 5-HT
release. In fetal cultures exposed to high K' (50 mM) for 3h, MDMA-induced release of 5-
HT was greatly augmented by a mechanism independent of exocytosis. This suggested that
K’ led to a vesicular release of 5-HT into the cytoplasm. This vesicular-cytoplasmic flux
was confirmed by the finding of a substantial increase in intracellular 5-HT levels when K
was combined with either fluoxetine which prevented the release of cytoplasmic 5-HT or
deprenyl which inhibited MAO-B activity.

In summary, 5-HT synthesized from
tryptophan is stored in the vesicles.
Depolarization induces release of 5-HT
from the vesicular into both the cytoplasmic
and extracellular spaces. Transferring of
5-HT from the vesicles into the cytoplasm
also occurs when the cytoplasmic 5-HT
contents are low. The released 5-HT into
the extracellular space can be taken up into
the cytoplasm via the 5-HT transporter.

In the cytoplasm, 5-HT can be either
transferred to vesicular stores or released by drugs that act on the transporter. The existence
of an integrative release mechanism opens up new strategies for treating release-induced
drug dependency and any subsequent toxicity.
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EXPRESSION OF A CANNABINOID RECEPTOR USING THE
BACULOVIRUS SYSTEM

D. A. Dove Pettit, M. A. Abood, and G. A. Cabral

The baculovirus system has been employed to express a cannabinoid receptor. A
baculovirus transfer vector, used to construct a recombinant virus, was produced by
inserting the coding sequence of the cannabinoid receptor cDNA from the SKR6 plasmid
(Nature 1990 346:561). Co-transfection of Sf9 cells with the recombinant transfer vector
and linearized wild-type baculovirus DNA (AcNPV) allowed for the production of a
cannabinoid receptor recombinant virus (SKR6-AcNPV). Northern blot analysis revealed
novel hyper-production of a 3.3 kb transcript in Sf9 cells infected with SKR6-AcNPV. To
assess recombinant viral protein expression: Sf9 cells were infected with SKR6-AcNPV at
various multiplicities of infection (MOI) and were pulsed with *°S-Met. Novel protein
expression was observed in SKR6-AcNPV-infected cells at multiplicities of 5 and 2.5.
Transmission electron microscopy of Sf9 cells infected with SKR6-AcNPV (MOI 20)
showed extensive membrane perturbation and electron-dense cytoplasmic perinuclear
accumulation of receptor glycoprotein expression. Radioligand binding studies using *H
CP55,940, revealed greater than 50% specific binding in crude P2 membrane preparations
from SKR6-AcNPV-infected Sf9 cells. Uninfected Sf9 cells did not specifically bind
CP55,940. Scatchard analysis of the saturation plot determined the Bmax to be equivalent
to that observed in P2 preparations from rat brain. Antibodies produced to a fusion protein
consisting of the external domain of the cannabinoid receptor and the highly immunogenic
Hepatitis B core antigen (HBcAg) have been produced, immunoabsorbed with purified
HBcAg, and quantitated. Positive immunofluorescent staining was obtained in SKR6-
AcCNPV infected Sf9 cells when the purified receptor antiserum was used. Uninfected cells
did not fluoresce when exposed to purified receptor antiserum. Western immunoblotting,
performed with purified antiserum, recognized two specific immunoreactive bands with
relative molecular weights of 56 kD and 72 kD in SKR6-AcNPV-Sf9 cell lysates. These
data suggest that the baculovirus expression system is a viable means of expressing
functional cannabinoid receptor recombinant protein.
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['®'[IRTI-121: A SELECTIVE IN VITRO AND IN VIVO
BINDING LIGAND FOR THE DOPAMINE TRANSPORTER

J. W. Boja, U. Scheffel, D. Wong, R. Dannals, E. Shaya, F. 1. Carroll,
A. H. Lewin, P. Abraham, and M. J. Kuhar

The cocaine analog 3B-(4-iodophenyl)tropan-26-carboxyl acid isopropyl ester (RTI-121) has
previously been shown to a very selective inhibitor of dopamine transporter compared to
either the serotonin or norepinephrine transporters (Boja et al, 1992). ['*I|RTI-121
bound to both a high (0.2 nM) and low (1.9 nM) sites with a density consistent with that of
the dopamine transporter. The pharmacological profile demonstrated by displacement
studies using 15 pM['*IJRTI-121 was also consistent with the dopamine transporter. As in
the striatum, ['*’IRTI-121 bound to both a high (0.5 nM) and low (12.1 nM) affinity sites
in the frontal cerebral cortex. The number of sites was however, much lower. The
pharmacological profile demonstrated by ['*’I|RTI-121 in the frontal cerebral cortex was
consistent with that of the dopamine transporter.

The in vivo distribution of ['*’I|RTI-121 in mice showed highest accumulation in the
striatum and olfactory tubercles (Scheffel et al. 1992). Significantly lower tracer
concentrations were observed in other brain regions. Blocking studies also confirmed the
selective labeling of the dopamine transporter. Single photon emitted computerized
tomography (SPECT) images of ['*I|RTI-121 binding in the baboon brain indicated
labeling occurred in the basal ganglia. The results of this study indicate that because of its
high selectivity, specificity and affinity ['*'**I|RTI-121 is a superior ligand for the study
of the dopamine transporter.

Displacement of specific binding of ['*IJRTI-121 (15 pM) by various uptake blockers.

Drug Striatum Frontal Cortex

IC5y (nM) 1C5o (nM)
GBR 12909 0.42 0.65
Mazindol 5.40 5.39
Benztropine 27.81 31.45
Cocaine 65.68 21.90
Nomifensine 37.52 27.88
Desipramine 205.57 115.83
Citalopram 6295.98 5384.62
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DAILY LV. COCAINE INFUSION DECREASES IN VIVO [‘H]
WIN 35,428 AUTORADIOGRAPHIC BINDING IN
BEHAVIORALLY RELEVANT BRAIN AREAS FOLLOWING
WITHDRAWAL

E. J. Cline, N. S. Pilotte, U. Scheffel, W. M. Mitchell, and M. J. Kuhar

Mesostriatal DA pathways are important for many of the behavioral and affective effects of
cocaine. In animals, daily i.v. cocaine treatment followed by withdrawal results in
neurochemical alterations in these areas consistent with decreased dopaminergic function.
The purpose of this study was to assess whether regulation of cocaine recognition sites was
detectible using in viva autoradiographic binding after daily intravenous cocaine
administration, and whether any changes observed were influenced by length of cocaine
withdrawal. Rats received saline or Img/kg cocaine infusions every 12 minutes (total dose
10mg/kg) in 2 hr sessions for 10 days. After 1 or 10 days withdrawal, in vivo binding was
measured 1 hr after iv. injection of 20pCi (2.5uM/I) ['H] WIN 35,428. Brains were

sectioned coronally (25pm), mounted on slides, and exposed to [*H] sensitive film. Areas
sectioned and quantitated included subdivisions of the nucleus accumbens, caudate nucleus,
midbrain, and cerebellum/pons. Adjacent sections were Nissl stained for comparison with
corresponding autoradiograms. After exposure, quantitation was done with templates based
on stereotaxically defined rostro-caudal brain areas. Cerebellar cortical binding (nCi/gm TE)
was not affected by cocaine treatment [t(20)=0.20, p=0.842], and was subtracted from other
brain areas for each animal to define non-specific binding for that animal. Analysis of data
(fmol/mg TE) from controls with respect to withdrawal time showed no differences due to
withdrawal [F(1,884)=0.224, p=0.64]; data from each region were then analyzed by 2-way
ANOVA with respect to treatment condition and withdrawal time. Cocaine treatment caused a
significant (10-36%) reduction in estimates of specific ['H] WIN 35,428 binding (fmol/mg
TE) in all 10 regions measured. Longer withdrawal (10 days vs. 1 day) produced significant
(9-30%) decreases in nucleus accumbens, Ant CPu and P Med CPu, while Post LC binding
was significantly higher (104%) in the 10 day group. 10 day cocaine treatment produced a
mom pronounced decrease in binding in P Med CPu than in P Lat CPu [F(1,260)=8.86,
p<0.005]. and in N Ac shell than in core [F(1,348)=1.2E2, p<0.0005].

These results demonstrate that daily i.v. cocaine produced decreases in the density of cocaine
recognition sites as measured by in vivo QAR in behaviorally relevant brain areas. Binding
was also influenced by length of withdrawal, with more pronounced effects observed after
longer abstinence. Results complement other animal studies showing decreased DA levels,
cell activity, and cerebral metabolic rate during cocaine withdrawal, and suggest
neuroadaptive correlates to the affective syndrome experienced by abstinent human cocaine
abusers.
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SUBSTITUTED 3B-PHENYLTROPANE ANALOGS OF

COCAINE; EFFECTS ON BEHAVIOR AND ON [’H|WIN 35,428
BINDING IN VIVO

E. J. Cline, P. Terry, U. Scheffel, J.W. Boja, F.I. Carroll, J.L. Katz and
M.J. Kuhar

It has been established that binding of cocaine to striatal dopamine transporters and the
resulting inhibition of dopamine uptake is related to potency of cocaine self-administration,
and to the psychomotor stimulant effects of this drug. As an extension of this relationship,
cocaine, WIN 35,428 and four novel para substituted analogs with very high affinity for
monoamine transporter sites in in vitro binding assays were examined in mice for their
locomotor activating effects and for their ability to inhibit [HJWIN 35,428 binding in vivo.
In addition, WIN 35,428, cocaine, and three of these analogs were examined in rats as
substitutes for cocaine in drug discrimination testing.

In mice (n=78), the drugs produced dose dependent increases in activity, stereotypy at the
highest doses, and in vivo inhibition of [’H]WIN 35,428 binding (n=145). The drugs
also produced dose-related increases in responding on the cocaine lever in discrimination
studies (n=3-5), and decreased response rates in a manner similar to cocaine. EDs, values
calculated for the behavioral and in vivo binding results revealed subtle differences in the in
vivo pharmacology of the different drugs. WIN 35,428 and analogs were approximately
20-100 times more potent than cocaine in producing unconditioned locomotor behavior.
Similar high potencies were observed for in vivo inhibition of [’H]WIN 35,428 binding,
and the analogs tested in the drug discrimination studies were from 6-13 times more potent
than cocaine in producing cocaine-appropriate responding. Ratios of in vitro to in vivo
EDs, values indicated slight differences among the analogs in CNS penetration and in
potency in the different behavioral tests. Such slight differences in the relative potencies of
these compounds may be due to pharmacokinetic factors and/or effects of the drugs on other
systems that may interfere with the expression of the measured response. This remains for
future investigation.

Direct comparison of i.v. activity with i.v. in vivo binding data for the CI' analog (RTI-31)

indicated that at doses of RTI-31 producing significant locomotor activation (2-3 pmol/kg),
near 100% striatal transporter occupancy was necessary for this effect. This parallel of the
relationship between in vitro structure activity studies in striatal tissue and behavioral effects
of cocaine-like drugs underscores the importance of this relationship between binding and
behavior in understanding how cocaine exerts its effects.
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THE EFFECT OF ASSOCIATION RATE ON OPIATE
EFFICACIES

L. Toll

Primary goals in opiate research are the discovery of analgesics with lower abuse potential,
and the development of potential treatment compounds for opiate narcotic abuse. The partial
agonist buprenorphine has shown some usefulness for these purposes, suggesting that the
addiction liability and effectiveness as a treatment compound may be dependent upon the
intrinsic activity, or efficacy, of the compound in question. The efficacy of opiates can be
defined as activity at a certain receptor occupancy. We have used the p and d-receptor
containing neuroblastoma cell line SH-SYSY as a model system in which we can measure
both activity (inhibition of cAMP accumulation) and binding affinity in intact cells (from
which we can determine occupancy). From these values relative efficacy can be defined as
Ki(binding/ICso(activity)- Preliminary experiments indicated that activation of both p and
d receptors effectively decreased forskolin-stimulated cAMP accumulation in intact cells.
Activity at p receptors could be measured independent of d receptors if experiments were
conducted in the presence of 5 uM of the d-antagonist ICI 174,864.

For initial experiments Ki values were determined from equilibrium binding experiments
using a 1 h incubation. cAMP accumulation is measured in the linear portion of the curve,
for this we used a 10 min incubation. Surprisingly, the order of efficacy at p receptors for a
series of opiates went DAMGO > morphine > etorphine > EKC > buprenorphine. This
suggested that perhaps binding affinities derived at equilibrium did not give an accurate
indication of occupancy during the activity measurement. Additional binding studies were
then carried out for short times to determine affinities prior to equilibrium association or
potential receptor desensitization. With short incubations, the apparent affinity of morphine
increased slightly, while the apparent affinities of DAMGO, etornhine, and buprenorphine
decreased significantly. Using non-equilibrium (10 min) incubation for binding K; cannot
be determined, but efficacy can be defined as ICsywpinding)/ICsocactivity)- Under these
conditions, the order of efficacy became DAMGO > etorphine > morphine > EKC >
buprenorphine. From these data we can calculate that approximately 9% of the p receptors
must be occupied for DAMGO to elicit a 50% maximal response. These studies also
showed that the association and dissociation rates of the opiate can affect the

ICs0(binding/ICs0(activityy Tatio, and may be factors in drug efficacy.
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EFFECT OF INTRA-ACCUMBENS B-FNA ON IN SITU
OPIOID BINDING

T. J. Martin, S. E. Hemby, S. I. Dworkin, and J. E. Smith

The exact localization of the effects of reversible antagonists injected into small brain
regions is difficult to determine due to the reversible nature of their effects. B-
funaltrexamine (B-FNA) offers an advantage in that its effects on opiate receptors are
irreversible and can be quantitated in vitro following in vivo administration. This study
was undertaken to determine the anatomical specificity of p-opioid receptor alkylation
following administration of B-FNA into the nucleus accumbens. Male, Fischer 344 rats
(250-300g) were administered 0, .05, .25, 1.25 or 2.5 nmol of B-FNA in 1 pl of artificial
CSF unilaterally into the centromedial nucleus accumbens through a guide cannula. The
animals were sacrificed 24 hr later and [3H]DAMGO binding was assessed in 20 pum slide-
mounted sections. Following preincubation for 40 min in buffer (50 mM Tris.HCI, pH
7.4) at room temperature, adjacent sections were incubated for 150 min at 25°C in 2 nM
[3H]IDAMGO to assess p-opioid receptor density. Nonspecific binding was determined in
the presence of 1 pM DAMGO. Following a 2 minute wash in ice-cold buffer. sections
were dried with cool, dry air and apposed to tritium-sensitive film for 9 weeks with tritiated
standards. The side contralateral to the injection serves as control. Quantification of the
autoradiograms was accomplished with computer-assisted densitometry.

Microinjection of artificial CSF into the nucleus accumbens was found to have no effect in
any region. The effects of B-FNA on [3H]DAMGO binding are summarized in the table
below as %decrease in control binding (mean (s.d.)) from at least 3 animals.

REGION OF ROSTRAL FROM 8-FNA (nmol)
ACCUMBENS BREGMA (mm) 0.05 025 1.25 2.50
ANTERIOR 2.7 71 (127) 74 (5.8) 51 (10) 76 (0.8)
2.2 48 (7.9) 46 (17.0) 30 (3.8) 78 (8.6)
SHELL 1.7 25 (7.7) 24 (7.2) 52(15.1) 69 (6.6)
12 17 (1.0 23 (9.7 64 (19.0) 60 (8.4)
0.7 14 (4:0) 15 (5.8) 64 (14.0) 32 (84)
CORE 1.7 27 (153) 30 (2.3) 20 (7.1) 76 (19)
1.2 23 (1.7) 18 (5.8) 12 (10.5) 23 (4.4)
0.7 11 (10 14 (62) 11 (150)  17(22.0)

[3H]IDAMGO binding to regions in close proximity to the accumbens, such as the medial
prefrontal cortex and caudate putamen, was not affected by B-FNA administration. This
procedure should be useful in assessing the involvement of p-opioid receptors within the
nucleus accumbens in drug reinforcement mechanisms.
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ENHANCED SENSITIVITY TO NALTREXONE IS
ASSOCIATED WITH CHANGES IN THE NUMBER OF MU
AND DELTA OPIOID RECEPTORS IN RAT BRAIN

R. Marley, K. Shimosato, M. Gewiss, E. Thorndike, and C. Schindler

Enhanced sensitivity to some of the behavioral effects of the opioid antagonist naltrexone
(NTX) develops following once-weekly injections of cumulative doses of the drug. Rats
treated with this regimen of NTX injections show enhanced sensitivity to the operant
response rate decreasing effects of NTX. Enhanced sensitivity to NTX has also been
observed for NTX-induced salivation. The enhanced sensitivity observed on operant
responding is long-lasting and appears to be produced through conditioning, where the
higher doses of NTX serve as the unconditioned stimulus and the lower doses serve as the
conditioned stimulus. The enhanced sensitivity observed on salivation is also long-lasting
and probably produced through conditioning processes. We have conducted saturation
binding assays to determine the number and affinity of p and @ opioid receptors in cortical,
midbrain and hindbrain membrane preparations from Long-Evans rats treated once weekly
for 8 weeks with cumulative doses of the drug (1, 3, 10, 30 and 100 mg/kg). *H-DAMGO
(0.5 - 21 nM) and *H-pCI-DPDPE (0.04 - 4 nM) were used to characterize p and @
receptors, respectively. NTX treatment bad no effect on *H-DAMGO binding in cortex,
but decreased binding in midbrain and increased binding in hindbrain. Saturation analyses
revealed that these differences reflected changes in the number, but not the affinity of p
receptors (Table I). NTX treatment also increased the amount of 3H-pCl-DPDPE bound to
0 :receptors in midbrain and hindbrain, but not in cortex (Table IT). Again, these changes
were due to changes in the number of receptors. Thus, the repeated administration of NTX
differentially affects the number of p and @ topioid receptors in various brain regions.

Table 1. Scatchard analvses of the binding of 0.5 - 21 nM *H-DAMGO to pu opioid
receptors after saline or NTX treatment

REGION TREATMENT K, By s«
Cortex Saline 2.02 £ 0.29 56.4 + 8.5
Naltrexone 1.77 £ 0.12 54.7 + 4.0
Midbrain Saline 2.51 £ 0.03 226.0 = 17.7
Naltrexone* 2.93 + 0.30 185.4 + 7.7
Hindbrain Saline 2.06 £ 0.43 112.9 + 8.9
Naltrexone* 2.83 £ 0.20 175.7 + 8.2
Table II. Scatchard analyses of the binding of 0.04 - 4 nM *H-pCI-DPDPE to @
opiod receptors after saline or NTX treatment.
REGION TREATMENT Kp B wmax
Cortex Saline 0.78 £ 0.07 99.5 + 7.1
Naltrexone 0.79 £ 0.09 100.4 £ 6.0
Midbrain Saline 1.43 £ 0.03 78.8 £ 4.8
Naltrexone* 1.48 + 0.11 96.9 + 13.3
Hindbrain Saline 1.11 + 0.05 72.9 + 6.8
Naltrexone* 1.30 £ 0.22 89.0 £ 13.4
AFFILIATION: NIH/NIDA Addiction Res. Cntr, PO Box 5180, Baltimore, MD 21224
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BINDING CHARACTERISTICS OF THE NOVEL HIGHLY
SELECTIVE DELTA ANTAGONIST [’H|H-TYR-TIC-PHE-
PHE-OH

A. Borsodi, S. T. Nevin, G. Toth, T. M. D. Nguyen, and P. W. Schiller

The recently discovered highly specific tetrapeptide delta opioid antagonist H-Tyr-Tic-Phe-
Phe-OH (TIPP) [1] was radiolabelled by catalytic tritiation of its precursor [Tyr(3',5'-

L)'|TIPP. The specific radioactivity of purified [’HJTIPP was 50.6 Ci/mmol. The tritiated
ligand labelled Wistar rat brain membranes as a one site model with a B, of 82.4
fmol/mg protein and a Ky of 0.64 nM. The kinetic experiments revealed an association on-
rate (k;;) of 8.53x10"sec’.M™! and a dissociation off-rate (k.,) of 1.53x107sec”.
The equilibrium constant (K;) was calculated to be 0.18 nM with the steady state being
reached within 15 min using 0.5 nM [*H]TIPP at 25°C. The ligand had less than 30%

nonspecific binding and showed stereo-specificity towards the enantiomers levorphanol
and dextrorphan which exhibited Ki values of 5.8 and > 10000 nM, respectively. Its high

selectivity was demonstrated in competition studies with unlabelled subtype specific opioid
ligands which showed a rank order of potencies of delta>>mu>kappa. The delta/mu and
delta/kappa selectivity ratios [2] were 600 and 9100 nM, respectively. The extraordinary
delta selectivity of [*H]TIPP indicates that this new radioligand may find use as an
excellent tool for the investigation of delta opioid receptors in vitro and in vivo.
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THE KAPPA OPIOID RECEPTOR EXPRESSED ON THE RIl.1
THYMOMA CELL LINE CONTAINS A SULFHYDRYL GROUP
AT THE BINDING SITE

D. B. Joseph and J. M. Bidlack

The sensitivity of opioid binding to disulfide bond-reducing reagents and sulthydryl-
alkylating reagents has been reported in studies on neuronal opioid receptors. Studies
from this laboratory have shown that the murine thymoma cell line R1.1 expresses a single

class of X opioid receptors (Bidlack et al., 1992). Because the opioid receptor expressed
by RI1.1 cells has characteristics similar to those of neuronal opioid receptors, studies were
performed, to determine if disulfide bonds or sulfhydryl groups are present at the opioid
binding site on R1.l1 cell membranes. The binding of 50 uM of the ¢ agonist (-) [*H]
bremazocine to R1.1 cell-membranes was unaffected in the presence of 1-130 mM
dithiothreitol, a disulfide bond-reducing reagent. In contrast, treatment of membranes with
the sulthydryl-alkylating reagent N-ethylmaleimide (NEM) at 24°C followed by washing
resulted in a time-dependent reduction in (-)[’H]bremazocine binding. The concentration-
dependence of NEM inhibition of (-)[’H]bremazocine binding was demonstrated in
membranes treated with 0.04-10 mM NEM for 10 min. in which binding was reduced by

as much as 90% (IC5p = 0.76 mM). To determine the mechanism by which NEM reduced
(-)[’H]bremazocine binding, saturation binding experiments were performed using
untreated and NEM-treated R1.1 cell membranes. The Ky value for (-)[’H]bremazocine
was unaffected by treatment of membranes with 1 mM NEM (18.0 + 1.2 and 188 + 0.5
pM for untreated and NEM-treated membranes, respectively). In contrast, the B,  value

for X opioid binding was reduced by almost 50% in NEM treated membranes compared to
that of untreated membranes (125 = 7.8 and 64 + 3.9 fmol/mg of protein for untreated and
NEM-treated membranes, respectively). Since the saturation binding data suggested that

NEM alkylates the X opioid receptor at the binding site, NEM-induced reduction of (-)
[*H]bremazocine binding was measured in R1.1 cell membranes pretreated with 1 uM of

opioids selective for p, 8, and X receptors. The K--selective opioids U50,488 and
U69,593, and the nonselective opioid morphine protected against NEM inhibition of (-)
[*H]bremazocine binding, whereas pretreatment with either the p-selective peptide

DAMGO or the 8-selective peptide ICI 174,864 was less effective at protecting the K
binding site. The results indicate that the binding site of the X opioid receptor on RI.1 cell
membranes contains a sulfhydryl group(s) and has a minimal requirement for disulfide
bonds.
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MICRODIALYSIS AND BEHAVIORAL EVIDENCE OF THE
FUNCTIONAL ANTAGONISM OF COCAINE BY THE KAPPA
AGONIST U50488

C. A. Crawford, S. Nguyen, S. E. Hall, and S. P. Berger

Recent research has shown that the selective kappa agonist, U50488, produces a decrease
in dopamine (DA) levels in the nucleus accumbens. The goal of the present study was to
determine the effect of U50488 on cocaine’s ability to increase DA in the nucleus
accumbens. U50488’s effect on cocaine-induced locomotor activity was also assessed.
Both experiments used male Sprague-Dawley rats. DA concentrations in the nucleus
accumbens were determined using in vivo micro dialysis. Anesthetized rats were
implanted with a probe in the right nucleus accumbens. Probes were continuously
perfused with ringer’s solution at lul/min and 22 ul fractions were collected. Three
baseline fractions were collected and rats were then injected s.c. with U50488 (10 mg/kg)
or saline. Three additional fractions were collected and all rats were then injected i.p.
with cocaine (10 mg/kg). Four fractions were collected after the cocaine injection. Data
was analyzed as a percent of the first baseline fraction. U50488 decreased DA
concentrations compared to baseline values and attenuated the increase in DA induced by
cocaine. In the behavioral experiment. locomotor activity was assessed in photobeam
chambers. Activity was monitored in ten minute blocks. All rats were habituated to the
chambers for 30 minutes and then injected with U50488 (5 mg/kg) or saline. Activity
was assessed for 1 hour and the all rats were injected with cocaine (10 mg/kg). Activity
was then measured for 1 hour. U50488 did not alter activity levels when compared to
saline in the first hour of testing but did attenuate the increase in activity stimulated by
cocaine. These data suggest that kappa agonists may be functional antagonist of cocaine,
however, it remains to be seen in the subjective effects of humans would also be
antagonized.
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DYNORPHIN A, ;; ADMINISTRATION CAUSES
ELEVATION OF SERUM LEVELS OF PROLACTIN IN
HUMAN SUBJECTS

M. J. Kreek, A. Ho, and L. Borg

Dynorphin A, ;; is a natural sequence shortened form of the kappa receptor-preferring
opioid peptide Dyn A, ;;, one of two peptides initially processed from the single gene
product preprodynorphin. The hypothesis addressed in this study is that dynorphin. by
acting directly or indirectly to lower dopaminergic tone, which tonically inhibits prolactin
release, may cause elevation of serum levels of prolactin in human subjects. Ten volunteer
male subjects, ages 22-53, were studied: 5 normal healthy volunteers; 2 well stabilized
methadone maintained (MM) former heroin addicts; and 3 MM patients with on-going
cocaine dependency. All were studied in an NIH-GCRC in-patient unit after overnight
stabilization. Thirty minutes prior to study, an intravenous indwelling cannula was placed
for administration of Dyn A, ,; and for obtaining blood specimens. After obtaining
baseline specimens, Dyn A, ;3 120 pug/kg was administered to 10 subjects, and on a
separate study day, Dyn A,.;; 500 pg/kg was administered to 9 of these subjects.
Multiple blood specimens for determination of serum prolactin levels by radioimmunoassay
techniques were obtained over the next 6 hours. Baseline prolactin levels were (m+SEM)
4.5 £ 0.8 ng/ml and 5.5 + 0.8 ng/ml in the low and high dose groups, respectively.
Prolactin levels rose briskly in all subjects, with peak levels reached at 10 to 20 minutes in
the low dose group (15.0 + 1.8 and 11.2 + 1.3 ng/ml) and at 10 to 30 minutes in the high
dose group (16.9 + 2.5 and 13.8 + 2.0 ng/ml). This Dyn A, ;; effect on serum prolactin
levels was statistically significant (p<.001). Since other recent studies from our group (J.
Chou. M.J. Kreek, and B. Chait, 1993) have shown that Dyn A, ; is rapidly processed
in human blood ex vivo to Dyn A,.j,, 5,12, and ,_;;, with minor products, Dyn A;_j,
and |, any of these opioid or non-opioid peptides may contribute to prolactin release. A
role for dynorphin peptides in modulation of prolactin release in normal and abnormal
physiology is suggested by these studies.
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USE OF A MODEL SYSTEM DERIVED FROM HUMAN TISSUE TO
INVESTIGATE CHRONIC EFFECTS OF OPIOIDS

M. S. Ahmed, B. Cemerikic, and R. Zamah

In vivo investigations of the effects of chronic opioids use/abuse during pregnancy
indicate adverse perinatal and neonatal outcome. These investigations are often criticized
for lack of controlled experimental conditions, such as drug dose, duration and frequency
of its administration and poly drug use by the patients.

Human placenta is responsible for fetal growth and development during gestation, and
use/abuse of opioids during pregnancy can affect its functions. Opioid receptors and
peptides regulate the secretion of trophoblast specific hormones human chorionic
gonadotropin (hCG) and human placental lactogen (hPL) and the release of acetylcholine.
Placentas obtained from abusers of talwin and patients enrolled in a methadone program
have lower to undetectable levels of opioid receptors, which was accompanied in the later
group by loss of tissue responsiveness to the regulatory action of opioidligands on
acetycholine and hCG release, These findings were explained by receptor down
regulation/desensitization due to opioids use-during pregnancy.

We report here on the use of explant culture technique of term trophoblast tissue as a
model system to investigate the effects of chronic opioid administration on placental
kappa receptors and their regulation of hCG release. Tissue viabilitv was monitored
during a 6 hay culture period by glucose consumption, lactate dehydrogenase activity and
secretion of hCG and hPL (specific markers of trophoblast functional integrity). Results
obtained demonstrated that explants retain fully their viability during the first four days,
followed by a decline on the fifth and sixth days of culture. Treatment with 1 uM
methadone-did not significantly affect tissue viability but changed placental kappa
receptors binding properties and mediated responses. In post-partum tissue, kappa
receptor has a single high affinity binding site for bremazocine (Kd 0.07 £ 0.02 nM) and
kappa selective agonist U-69.593 and antagonist nor-BNI are most effective on hCG
release at concentration of 10%. Opioid receptors exhibited 2 binding sites for
bremazocine after 24 and 48 of methadone treatment as well as in control tissue. The
affinitv for bremazocine decreased (Kd, 0.17 and Kd, 23nM) and the number of low
affinity binding sites increased in treated tissue but not in control explants. In addition, a
100 fold shift to the right in the concentration response curve of U-69,593 on hCG release
from treated tissue, but not control, was observed after 48 hours. Subsequent incubation
of 48 h treated tissue in control medium restored its responsiveness to opioids.

Data obtained suggest that: (1) explant culture of trophoblast tissue can be used to
investigate the effects of chronic administration of a defined dose of an opioid on kappa
receptors and their mediated response(s); (2) chronic in vitro methadone administration
affects placental opioid receptors binding properties and their mediated response in a
manner similar to that reported for the effect of in vivo methadone use.
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MECHANISMS OF OPIOID RECEPTOR-G-PROTEIN-
ADENYLYL CYCLASE SIGNAL TRANSDUCTION IN NG108-
15 CELL MEMBRANES

D. E. Selley and S. R. Childers

The G-proteins G, and G; regulate adenylyl cyclase (AC) activity positively and negatively,
respectively. Opioid receptors of the 8§ type in NG108-15 cell membranes inhibit AC
through a G-protein mechanism. Previous studies have revealed that low pH pretreatment
of NG108-15 cell membranes produces the following modifications of this signaling
pathway: 1) increased inhibition of basal AC by Gj-coupled receptors; 2) increased
inhibition of opioid agonist binding by sodium and guanine nucleotides; and 3) decreased
stimulation of AC by G,. The mechanism of action by which this pretreatment increased
receptor-mediated inhibition of AC was investigated. The efficacy of the & opioid agonist
DSLET in inhibiting basal AC activity was increased in low pH-pretreated membranes, with
no change in the potency of the agonist. Stimulation of receptor-coupled low K, GTPase
by DSLET was not significantly different between control and low pH pretreated
membranes. However, the absolute level of basal and DSLET-stimulated low K,, GTPase
activity was decreased by low pH pretreatment. Michaelis-Menten plots indicated that the
Vimax Of low K, GTPase was decreased in low pH pretreated membranes, whereas the K,
for GTP was unchanged. Since there was no change in the level of G-protein
immunoreactivity in western blots from control and low pH pretreated membranes, this
decrease in V,, was due to decreased hydrolysis of GTP by G-proteins. Thus, the
increased efficacy of receptor-mediated inhibition of AC by low pH pretreatment appeared to
involve decreased GTP hydrolysis by G; subsequent to its activation by the nucleotide.
This hypothesis was supported by concentration-effect curves for GTP in supporting
DSLET-induced inhibition of AC, which showed that inhibition of AC by DSLET was
increased by low pH pretreatment only at GTP concentrations > the K., for GTP hydrolysis
by low K,, GTPase. These results indicate that the efficacy of a receptor-mediated event
can be modulated by alterations in the inactivation rate of the G protein to which the receptor
is coupled.

Receptor-mediated inhibition of forskolin- and PGE; (PGE)-stimulated AC was also
increased by low pH pretreatment. Unlike receptor-mediated inhibition of AC, however,
inhibition of 1 puM PGE-stimulated activity by the nonhydrolyzable GTP analogue,
Gpp(NH)p, was decreased by low pH pretreatment. Moreover, Gpp(NH)p did not inhibit
basal AC in control or low pH pretreated membranes. Concentration-effect curves for PGE-
stimulation of AC revealed that the magnitude of Gpp(NH)p-induced inhibition increased
with increasing PGE concentrations, suggesting that Gpp(NH)p inhibits only G-stimulated
AC. Thus, the low pH pretreatment-induced decrease in Gpp(NH)p-inhibition of PGE-
stimulated AC corresponded to the inhibitory effect of the pretreatment on the magnitude of
AC stimulation by PGE. These results indicate that receptor-coupled G; inhibits AC by a
different mechanism than does direct activation of G; by Gpp(NH)p. The former may
involve both direct inhibition of AC by G; a and shut-down of G, o by liberation of fy
units, while the latter may involve the liberation of By units exclusively (Gilman model).
These studies exemplify the usefulness of low pH pretreatment as a tool to investigate the
mechanisms of G protein mediated signal transduction.
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REVERSAL OF PRENATAL COCAINE-INDUCED
MICROENCEPHALY BY POSTNATAL S5-HT-1A TREATMENT

H. M. Akbari, P. M. Whitaker-Azmitia, and E. C. Azmitia

Cocaine has been shown to be a neurobehavioral teratogen in both laboratory and clinical
studies. Clinically, the most frequently reported abnormality has been intrauterine brain
growth retardation. In animal studies, prenatal exposure to cocaine has been shown to
disrupt the development of the cerebral cortex, retard the serotonin (5-HT) innervation of
the forebrain. and impair gliogenesis and glial differentiation. 5-HT has been shown to
regulate the availability S-1008, a glial derived cortical growth factor, which is
released upon activation of the 5-HT,, receptor. The microcephaly reported clinically
may be due therefore to the reduced availability of S-1008. In the present study, we
examined the distribution of S-100 containing glial cells in the hippocampus and cerebral
cortex in the rat following in utero cocaine exposure to see if cocaine exposure results in
a change in this growth factor. In addition, the potential therapeutic benefits of
ipsapirone, a 5-HT,;, agonist, were tested in cocaine-exposed animals.

Pregnant dams were given either cocaine (40 mg/kg) or saline from embryonic day 13 to
parturition. Litters were culled to eight pups/litter at birth and each litter divided into
two groups. One group in each litter received 1 mg/kg ipsapirone from postnatal day (P)
1 through P5 while the other group received an equivalent volume of saline. On P7,
body and brain weights were recorded and S-100 containing glia were identified
immunohistochemically. Significant somatic (P<0.005) and brain (P<0.01) growth
retardations were seen in cocaine-exposed pups when compared to saline pups.
Ipsapirone administration to cocaine-exposed pups increased both body and brain
weights to levels comparable to or higher than saline/saline (SS) treated animals.
Anatomically, dramatic differences in the number and distribution of S-100
immunoreactive (IR) glia in the hippocampus and subplate region of the cortex were was
reduced in the granule cell layer and hilus of the dentate gyrus, and S-100 IR intensity
and glial fiber outgrowth were decreased in the CAl region of the hippocampus. In the
cerebral cortex, a prominent band of S-100 IR cells was seen at the inferior cortical
border in SS but not CS rats, indicating an arrest of glial migration from the subplate
zone. These cocaine-induced glial abnormalities were also reversed by ipsapirone
treatment. Our results indicate that the microcephaly associated with prenatal exposure
to cocaine may be due to the diminished availability of the trophic factor S-1008, and
that the microcephaly associated with cocaine may be combated with the use of 5-HT,,
agonists which enhance glial maturation and S-100 trophic activity.
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TRANSDUCTION MECHANISMS INVOLVED IN THE
SYNERGISM BETWEEN THE CANNABINOIDS AND OPIATES IN
THE SPINAL CORD

G. Pugh, Jr. and S. P. Welch

We have previously shown that the combination of cannabinoids (i.t.) and morphine (i.t.)
produces a greater than additive antinociceptive effect. However, these same
cannabinoids produce only an additive antinociceptive effect when administered with

morphine icv. Pretreatment of mice with A®-THC (6.25 pg/mouse i.t.) results in a 10-
fold parallel shift to the left of the morphine dose response curve. CP55,940 (i.t) does
not shift the morphine dose response curve to the left but does produce a parallel leftward
shift of the morphine dose response curve when administered icv. Pretreatment of mice
with naloxone failed to block the antinociception of A”-THC, indicating thatA*-THC
probably does not have a direct interaction at the opiate receptor. However, naloxone
does block the antinociception produced by the combination of intrathecally

administered A>THC (6.25 pg/mouse) and morphine. Since both the cannabinoids and
morphine modulate [Ca""]i, we have investigated the effects of the combination of
cannabinoids and morphine on depolarized induced rises in [Ca"']i in the brain and
spinal cord in order to determine if [Ca"]i is a mediator through which the cannabinoids
enhance morphine-induced antinociception. We have shown that opiate- and
cannabinoid-induced antinociception is blocked by K channel blockers. In mouse brain
synaptosomes the combination of A>-THC (10°M) and morphine (10°M) failed to
block depolarized induced rises in [Ca'']i. However, inactive concentrations of
CP55,940 (10"°M) and morphine (10'°M) in combination inhibit KCl-induced rises in
[Ca']i. The inhibition is reversed by administration of naloxone (10°M). In the spinal
cord, the combination of A’-THC (10"M) and morphine (10°M) as well as CP55,940
(10"'°M) in combination with morphine (10°M), attenuates KCl-induced rises in
[Ca™"]i. We also examined the interaction of the cannabinoids with K' channels. The
antinociception of some of the cannabinoids is attenuated by apamin, a blocker of Ca'™'-
gated K channels but not by charybdotoxin, also a blocker of Ca™'-gated K~ channels.
Similarly, the antinociception produced by the combination of A’-THC (it.) and
morphine (i.t.) is attenuated by apamin (0.0l mg/mouse). but not by charybdotoxin (2.5
ng/mouse).
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COCAINE LEVELS IN MOTHER AND INFANT HAIR:
CORRELATIONS WITH LEVELS IN URINE AND SELF-
REPORT

P. R. Marques, A. S. Tippetts, and D. G. Branch

The hair of 111 infants and their mothers, who had used crack cocaine while pregnant,
were collected during the post-partum period before random assignment to drug treatment;
mean infant age was 103 days at sampling. Maternal urine was screened for cocaine and
metabolites; three drug use self-report measures were also collected. Normalizing square-
root or log transformations of all hair and urine data (respectively) preceded analyses.

A good initial correlation of mother and infant hair (r=.52, N=111, P<.0005) was found
which could be further strengthened (r=.63, N=35, P<.0005) by excluding samples
previously flagged by technicians as in poor condition. A correlation of this magnitude
means that cocaine levels in the mother’s hair represents 40% of the variability in infant hair
cocaine (or vice versa). Virtually all (98%) mothers had cocaine in their hair, only slightly
fewer (95%) infants did. The levels of maternal urine benzoylecgonine (measured by GC
MS) correlated with cocaine in undamaged maternal hair (measured by RIA; r=45, N=45,
P=.001). The correlation was weaker when hair samples were not selected for cases in
good condition (r=.32, N=136, P<.0005). When using maternal hair as an index criterion
of infant exposure, since it has the highest sensitivity, the rate of false negatives are 72%
for urine cocaine, 27% for urine benzoylecognine, and 19% for recent self-report. The
self-report cocaine measure taken from the ASI and representing the past 30 days of use has
a significant full scale correlation with urine benzoylecognine (r=.27 N=131, P=.001)
levels, and was weakly correlated with maternal hair cocaine (r=.17, N=136, P<.02).
Other self-report measures covering a longer timebase (average regular use and lifetime use)
failed to correlate with either urine or hair. This finding can be viewed as endorsing the
practice adopted by the ASI of not requesting quantitative self-reports about drug use more
than one month past. On the other hand, the past thirty days of self-report can be used as a
fairly reliable treatment outcome variable if is calculated as within-subject change (change
relative to one’s own baseline), making it is a more accurate index (referenced to hair). The
post-intervention change in self-reported use (eight months after the first 30-day self report)
correlates well with a variable calculated on the basis of change in hair cocaine (r=.54,
N=59, P<.0005) eight months after a basal sample.

Using hair cocaine change as a dependent variable in a stepwise multiple regression of
predictors of improvement has shown the usual factors (e.g., higher self-esteem, improved
family environment, less legal trouble, and having lower entry scores on some Axis II
scales) to be predictive of hair cocaine decline over time in the project. No cocaine use
measures, neither analytic nor subjective, predicted survival/dropout in the research
program over time. This finding suggests that magnitude of drug use at entry (within a
high-using population) is not necessarily a barrier to programming. It is important to
consider that passive exposure to environmental smoke may elevate hair-cocaine levels, an
effect which may increase false positives (e.g., lower the specificity) of the hair analysis
procedure. With that caution in mind, it can be concluded that these results lend conditional
support to quantitative validity of hair testing for cocaine both as an infant-exposure and
treatment outcome measure.
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RELATIONSHIP OF MATERNAL SUBSTANCE ABUSE TO
SUBSEQUENT SUDDEN INFANT DEATH SYNDROME IN
OFFSPRING

S. R. Kandall, J. Gaines, L. Habel, G. Davidson, and D. Jessop

Between 1979 and 1989, 1760 cases of Sudden Infant Death Syndrome (SIDS) were
identified from a population of over 1.2 million infants born in New York City (rate
1.45/1000 births). Using birth certificate data from the New York City Department of
Health and records from the New York City Information and Counseling Program for
Sudden Infant Death, the SIDS rate in drug-exposed infants was found to be 5.83/1000,
compared to 1.39/1000 in those infants who were not drug-exposed (risk ratio 4.19,
p<.001). In each mutually exclusive drug group of opiates and cocaine, the SIDS rate
was higher than the rate in the general population (p<.0l). Controlling for known
associated high risk variables (race/ethnicity, teen mother, parity, maternal smoking, low
birth weight), the risk ratio for SIDS in each drug group was higher compared to the
general population (methadone 3.6, heroin 2.3, methadone and heroin 3.2, cocaine 1.6,
cocaine and opiates 1.1). Although higher rates of SIDS were associated with maternal
opiate use than with maternal cocaine use over the entire decade, the largest rate increase
in SIDS during the latter part of the 1980s was seen in cocaine-exposed infants.
suggesting that “crack” cocaine may be linked to these increasing rates.

Declines in the overall rate of SIDS during the decade were observed for both the drug-
exposed (11.28/1000 to 4.09/1000) and non-exposed (1.70/1000 to 1.05/1000) groups
(p<.001). Differences in rates of SIDS between major racial-ethnic groups in non-
exposed infants (white 0.57/1000, black 2.40/1000, Hispanic 1.18/1000) (p<.001) were
not apparent if the mothers used drugs during pregnancy (white 5.74/1000, black
5.73/1000, Hispanic 4.93/1000). No differences were found in the seasonal pattern of
SIDS deaths between the drug-exposed and non-exposed groups. Seventy-two percent of
the drug-exposed SIDS deaths and 71% of the non-exposed SIDS deaths occurred
between one and four months of age.

Although SIDS is the leading cause of death in the United States between one month and
one year of age, its etiology (etiologies) remains mysterious. Intrauterine exposure to
opiates increases the risk of subsequent SIDS in infancy about threefold, while exposure
to cocaine is associated with a less impressive increase in the rate of SIDS. The common
characteristics shared by drug-exposed and non-exposed infants who die of SIDS suggest
that drug-associated SIDS may provide clues in the search for the cause, or causes of
SIDS.
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PERINATAL OUTCOME OF INFANTS BORN TO WOMEN IN
TREATMENT: DIFFERENCES ACCORDING TO MATERNAL
DRUG OF ABUSE

M. Comfort, A. Smith, and K. Kaltenbach

This ongoing study investigating the effects of prenatal drug exposure reports perinatal
outcomes for 201 newborns. All mothers were enrolled in Family Center, a
comprehensive treatment program for pregnant drug dependent women. Infant data were
analyzed according to maternal drug use: Group 1 (n=48) opiate users maintained on
methadone; Group 2 (n=68) opiate/cocaine users; Group 3 (n=41) cocaine users, Group 4
(n=44) cocaine users who remained drug free after their enrollment in the treatment
program. There was no difference in EGA between groups. Sixty-nine-percent of the
infants were full term. Mean birthweight for term infants was 3005 gms; for preterms
2184 gms. Infants’ birthweight differed as a function of maternal drug use (F=3.899;
p=.01) Tukey post hoc multiple comparison revealed differences between Groups 2 & 3.
There was a trend at p=.052 but no significant difference in head circumference between
groups. Preterm infants did not differ in birthweight, length or head circumference as a
function of maternal drug use. There were no differences in SGA as a function of term,
but SGA did differ significantly as a function of drug group X’=6.49; p=<05) with most
of the SGA infants born to women in the opiate using groups. Groups differed in length
of hospital stay (»p=<.001 on the Kruskal Wallis); x length of stay for Groups 1, 2 was 16
days; x length of stay for Groups 3, 4 was 6 days. However, there was no difference
between groups for length of stay for preterm infants; x length of stay across groups was
25 days. These data suggest several implications: 1) the favorable perinatal outcomes of
the majority of infants born to women in treatment; 2) the importance of maternal drug use
and term status when evaluating perinatal outcome.
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PSYCHOLOGICAL PROFILE OF PREGNANT WOMEN WHO
ABUSE COCAINE, ALCOHOL, AND OTHER DRUGS

L. Beckwith, M. Espinosa, and J. Howard

Pregnant women who abused cocaine, alcohol, and other drugs, and who were clients of
the child protective services system were referred to an outpatient program providing
home- and center-based support. At the time of enrollment, a battery of psychological tests
were administered, including the Adult Attachment Interview, Family Violence Ques-
tionnaire, the Millon Clinical Multiaxial Inventory, and the Addiction Severity Index. To
date, 145 women have been assessed. Their mean age is 28.2 years. All of the women
reported alcohol use, and most (96%) reported use of cocaine. Seventy-eight percent
reported smoking tobacco. With respect to other substances of abuse, 74% indicated
marijuana use, 35% reported use of hallucinogenic drugs, 23% reported use of opiates,
21% reported use of barbiturates, and 18% reported use of amphetamines. Preliminary
analyses indicate that the majority (70%) reported histories of physical and/or sexual
abuse, 42% reported abuse of alcohol and/or other drugs in the family of origin, and 78%
reported having been beaten and/or raped. Moreover, 14% reported loss of a parent during
childhood either through death or complete lack of contact. On the Millon, all of the
women, without exception, described themselves as having symptoms of serious psycho-
logical disorders, including paranoid ideation, thought disorder, depression, and anxiety,
in addition to alcohol and/or other drug abuse. Years of drug use (mean=5.7) was asso-
ciated with severity of psychiatric problems, and women with more severe psychiatric
problems had more children. The average profile of scores did not fit depression as a clini-
cal diagnosis because of increased scores in paranoia and delusional thinking. It is likely
that both the women’s traumatic life experiences and their chronic, acute, and ongoing
abuse of cocaine and other substances have contributed to their current psychological dis-
tress. These findings highlight the need for mental health services as part of a
comprehensive supportive services program.
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QUANTITATION OF SPONTANEOUS AND PROTRACTED
MORPHINE ABSTINENCE IN RATS USING
RADIOTELEMETRY MONITORING

J. J. Buccafusco and L. N. Holland

The acute withdrawal phase following opiate addiction can often be controlled
pharmacologically. Despite strong preventative efforts, a high degree of relapse to drug
taking occurs after detoxification. This secondary period of vulnerability is mediated to
varying degrees by what has been termed protracted withdrawal. Conditioning appears to
play a role in this phenomenon since in most cases, when ex-addicts return to their usual
environment - once conditioned signs are experienced — drug seeking behavior is resumed.
Our studies have indicated that in addition to the characteristic signs of morphine
withdrawal in rats, the withdrawal-associated increase in blood pressure (BP) and heart
rate (HR) provide an objective measure of the intensity of abstinence. Rats were made
dependent upon morphine using a chronic i.v. infusion schedule of increasing
concentrations of morphine over five days. During this time, rats were constantly exposed
to specific olfactory, visual and sensory stimuli. Abstinence-induced cardiovascular and
behavioral symptoms were recorded via radiotelemetry (catheter implanted in the iliac
artery) and through automated measurement of locomotor activity. At this time, rats were
freely moving in an open field which was apart from the conditioning stimuli. MAP, HR
locomotor activity, and stereotypy were measured automatically, and withdrawal body
shakes (“wet-doe shakes”) were counted visually. The data were collapsed into 30 min
bins. During the period of spontaneous withdrawal (0-60 hr after abrupt termination of the
morphine infusion), MAP was uniformly higher than that in saline infused controls,
reaching a maximum of +22+5 mmHg above pre-withdrawal levels. HR increased to
58421 beats/mm. By 60 hr after infusion, MAP and HR returned to pm-withdrawal levels.
However, when animals were placed back into the conditioning environment, they
experienced a second phase of withdrawal caused by the stimuli alone. Stimuli-induced
MAP and HR increases with concomitant increased stereotyped activity and withdrawal
body shakes were observed over the following 2 hr which were almost as intense as those
measured during the preceding spontaneous withdrawal. Saline-infused rats exhibited no
significant cardiovascular or behavioral changes throughout the experiment.

A second group of morphine-dependent rats which had undergone spontaneous
withdrawal were placed in a third environment in which the stimuli were different from the
conditioning environment, but also different from their pre-morphine environment.
During the protracted phase of the study, this group exhibited protracted withdrawal which
was significantly greater than saline-infused animals, but which was reduced in magnitude
from that experienced by the morphine group placed back into the conditioning
environment. Thus, the experience associated with morphine administration was
correlated with the expression of the protracted phase of abstinence. This model may
provide a novel and reproducible approach for quantitating both spontaneous and
protracted phases of withdrawal to opiate drugs.
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EFFECTS OF BUPRENORPHINE ON REGIONAL CEREBRAL
BLOOD FLOW IN THE RAT

E. A. Stein and S. A. Fuller

Buprenorphine (BUP) is a moderately potent opiate agonist analegesic and, depending
upon dose administered, also possesses marked opiateantagonist effects (Lewis et al.,
1983). Due to its low abuse liability and mild withdrawal svndrome, BUP has been used
as an altemative to methadone (Johnson er al., 1992). BUP reduces opiate self
administration (SA) in monkeys (Mello et al, 1983) and man (Mello and Mendelson
1980) as well as decreases cocaine SA in several monkey (Mello et al., 1989) and rat
(Carroll and Lac 1992) models. As BUP will decrease, at least temporarily, food intake
in monkeys (Mello et al., 1989) and suppress behavior maintained by such abused drugs
as ethanol and PCP (Carroll et al, 1992), it may act to depress general reinforcement
mechanisms. However, its central sites of action as well as whether it acts as an agonist
to replace the reinforcer or as an antagonist to block its effects is not well understood. To
begin to study how and where BUP acts within the CNS, we performed a dose-response
analysis of BUP’s actions by using regional cerebral blood flow (rCBF) as a marker of
neuronal activity.

Femoral arteries and vein were catheterized and rats placed in mild restraint by wrapping
in a cloth towel. After 5 hours recovery, arterial blood pressure, heart rate, pH, P,CO,,
P,0, and HCOs;-were measured 10 minutes prior to drug delivery and just prior to the
commencement of rCBF determination. Groups of rats received either saline or one of 4
doses of BUP (0.01, 0.3, 1.0 or 10.0 mg/kg) IV. Blood flow determination and
subsequent animal sacrifice occurred 15 minutes after BUP or saline administration.
rCBF was measured by the autoradiographic method of Sakurada et al. (1978).

ANOVA revealed that BUP caused a small decrease in pO, and a modest increase in
systolic and diastolic blood pressure. Both of these changes were well within the
autoregulatory range for CBF. Two distinct patterns of neuronal activity were also seen.
Fifteen percent (9/60) of brain regions responded to BUP in a biphasic pattern, with the
lowest dose causing a decrease in rCBF followed by a dose dependent increase at either
0.3 (substantia nigra-pars compacta and ventral pallidum) or 1.0 mg/kg (e.g., nucleus
accumbens-core and shell, frontal cortex, medial habenula and septum). The 0.01 dose
never caused an increase in rCBF. All other regions responding to BUP (26/60), did so in
a dose-response fashion (e.g., hippocampus, cingulate). The 10.0 mg/kg dose, was
generally ineffective in altering rCBF.

Previous studies have reported similar inverted U shaped dose-response curves for
analgesia, locomotor suppression, gastrointestinal motility and respiratory depression
(Cowan et al., 1977 ab). Insofar as other opiate aconists increase rCBF and
bidirectionally alter transmitter turnover and neuronal activity, while opiate antagonists
are generally ineffective on these measures, it is likely that BUP acted as a partial opiate
agonist (at doses up to 3.0 mg/kg) to selectively activate regional brain structures. Future
studies will examine the interaction of BUP with cocaine on rCBF.

REFERENCES: Available upon request from the senior author.
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IN VIVO PROTON MAGNETIC RESONANCE
SPECTROSCOPY DETECTION OF HUMAN ALCOHOL
TOLERANCE

J. H. Mendelson, T. Chiu, B. T. Woods, S. K. Teoh, A. Levisohn, N.
K. Mello, and M. Kaufman

The specific brain mechanisms which subserve the development of ethanol tolerance are
unknown. A number of interrelated processes including ethanol-induced changes in
plasma membranes and membrane-bound water are probably involved in tolerance.
Ethanol tolerance may also be associated with functional modification of neuro
transmitters, ion channel activity, secondary or tertiary messenger systems. Binding of
ethanol to hydrophilic phosphates of phospholipid head groups located on the surface of
cell membranes may vary as a function of ethanol tolerance as a consequence of the
effects of ethanol on membrane phospholipid structures. Alcohol tolerance was
ascertained with in vivo proton magnetic resonance spectroscopy (MRS) in men who
regularly consumed either large (10-20 drinks/week) or small (2-4 drinks/week) amounts
of beverage alcohol. Brain ethanol concentrations were determined by MRS and blood
ethanol levels were measured by gas chromatography following controlled ethanol
administration (0.8 g/kg). Brain-blood ethanol concentration ratios for heavy drinkers
were significantly greater than ratios for occasional drinkers (P<.002). MRS evaluation
of brain ethanol concentrations, at short echo time, may facilitate a better understanding of
the basic biological processes of alcohol tolerance and dependence and also contribute to
improved clinical diagnosis and treatment of alcoholism.
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ENSEMBLE NEURAL ACTIVITY IN FRONTAL CORTEX AND
DORSAL RAPHE FOLLOWING COCAINE ADMINISTRATION

J. M. Paris, S. F. Sawyer, J.-Y. Chang, A. Kirillov, and D. J. Woodward

In the CNS, cocaine acts primarily to block the uptake of dopamine, serotonin (5-HT)
and norepinephrine. In in vitro or anesthetized preparations, cocaine increases
neurotransmitter concentrations and affects the activity of these neurons both at the cell
body by inhibiting activity, and in target areas by facilitating postsynaptic responses.
Since the behavioral state of the animal can strongly bias neural activity, the purpose of
this study was to examine how cocaine influences firing patterns in the awake, behaving
rat. Ensemble neural activity was recorded in: 1) the frontal cortex (FC), a region
important in the reinforcing properties of cocaine; and 2) the dorsal raphe (DR) nucleus,
source of the 5-HT innervation of cortical and subcortical regions. Two arrays of 16 and
8 microwires were stereotaxically implanted into the FC and-DR, respectively, of female
Sprague-Dawley rats. Neuronal activity (groups of isolated single units) was recorded
during spontaneous activity following injections of saline and cocaine (10mg/kg, ip; or
1.0 mg/kg, iv via indwelling venous catheters). In the FC, approximately one-third
(8/25) of units were inhibited 20-70% after cocaine. several (6/25) showed an increase
(25280%) in activity, while the remainder were unresponsive to the drug. In the DR,
presumed 5-HT neurons (3/8) were also inhibited 20-50% by cocaine. Interestingly,
neuronal activity was increased (25-40%) in units identified as non5-HT DR cells.

Thus, circuit activities may dominate over simple excitatory or inhibitory effects.
Furthermore, the awake, behaving rat must be studied in detail to clarify those
components of activity driving self-administration. Current studies are under way to
assess the consequences of chronic cocaine in these and other brain regions (VTA,
nucleus accumbens).
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CHANGES IN PRL RESPONSE TO DA INFUSION DURING
CHRONIC COCAINE SELF-ADMINISTRATION BY RHESUS
MONKEY

N. K. Mello, J. H. Mendelson, J. M. Drieze, M. Kelly, and S. K. Teoh

Hyperprolactinemia is often reported in clinical studies of cocaine abusers. Since prolactin
(PRL) is under inhibitory dopamincrgic control, we used dopamine (DA) infusions as a
probe to examine changes in PRL regulation during chronic cocaine self-administration.
Exogenous DA acts at the median eminence and adenohypophysis (Yen 1979). The effect
of repeated DA infusions (10 mcg/kg/min) on the degree of PRL suppression and the rate
and extent of PRL rebound were studied. Preliminary data are consistent with the
hypothesis that chronic exposure to cocaine accentuates the rebound increase in PRL
following interruption of DA infusion. Before cocaine exposure, basal PRL levels
averaged 6.21 + 1.8 ng/ml and DA decreased PRL levels to between 2.17 + 0.18 and 3.41
+ 0.39 ng/ml. The rebound increase in PRL after interruption of DA infusion never
exceeded the pre-dopamine baseline. In contrast, after daily cocaine self-administration of
an average of 3.68 + 0.34 g/kg/day for 30 to 126 days, the rebound increase in PRL 20
min after interruption of DA infusion consistently exceeded baseline levels. PRL rebound
increases of 443 to 579 percent above baseline were measured in some subjects. These
data suggest that PRL response to DA is a sensitive index of cocaine-related changes in
PRL regulation.
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THE COCAINE-INDUCED RISE IN EXTRACELLULAR
DOPAMINE IN THE NUCLEUS ACCUMBENS IS REDUCED BY
GBR-12909 PRETREATMENT

G. U. Char, M. H. Baumann, C. L.-T. Chen, K. C. Rice, B. R. de Costa, D. Matecka,
and R. B. Rothman

Results from microdialysis studies indicate that the dopamine (DA) reuptake inhibitor 1-
[2-[bis(4-fluorophenyl)methoxy]ethyl]-4-[3-phenylpropyl] piperazine (GBR-12909)
antagonizes the increase in extracellular dopamine (ECDA) elicited by local perfusion of
cocaine into the striatum. In the present work, we investigated the effects of systemic
cocaine, GBR-12909, and combinations of the 2 drugs, on ECDA in the nucleus
accumbens of awake rats. Chronic intracerebral guide cannulae and jugular catheters
were surgically implanted under pentobarbital anesthesia. At 7-10 days postsurgery,
dialysis probes were inserted into guides and iv catheters were connected to extensions.
Rats were connected to a fluid swivel that allowed free movement about the cage.
Dialysate samples were collected at 20 min intervals beginning 3-4 hr after probe
insertion and immediately assayed for DA by HPLC-EC methods.

Both cocaine and GBR-12909 (0.3-3.0 mg/kg, iv) caused dose-dependent elevations in
dialysate DA when given alone. Cocaine and GBR-12909 increased ECDA with similar
potencies, but the maximal effect of GBR-12909 was less than that of cocaine. The
temporal profile of DA overflow was different with each drug: cocaine caused a rapid and
short-lived increase in ECDA whereas GBR-12909 was associated with a slow onset of
action and persistent elevation in ECDA. In drug combination studies, GBR-12909 or
saline was administered 1 hr before cocaine challenge. The increase in ECDA after a
modest dose of cocaine (1.0 mg/kg, iv) was significantly reduced from 250% to 175% of
baseline by pretreatment with a subthreshold dose of GBR-12909 (0.3 mg/kg, iv). A high
dose of cocaine (3,0 mg/kg, iv) increased ECDA to 600% of baseline; this massive rise in
DA was decreased to 450% and 325% of baseline by pretreatment with 0.3 and 1.0 mg/kg
GBR-12909, respectively. The elevation in dialysate DA evoked by the combination of
GBR-12909 plus cocaine was clearly not additive. In a separate experiment, GBR-
12909 dramatically blocked the DA-releasing effect of 1.0 mg/kg iv amphetamine.

Our findings demonstrate that GBR-12909 can antagonize the rise in accumbens ECDA
produced by systemic cocaine or amphetamine. These results provide further evidence
that DA reuptake inhibitors may be useful as cocaine antagonists and/or substitutes in the
treatment of cocaine addiction in human patients.
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ELECTROPHYSIOLOGICAL STUDIES OF NUCLEUS
ACCUMBENS NEURONAL ACTIVITY DURING COCAINE SELF-
ADMINISTRATION IN RATS

J.-Y. Chang, S. F. Sawyer, J. M. Paris, and D. J. Woodward

Chronic electrophysiological recordings of single unit spike activity in the nucleus
accumbens (NAc) was performed in freely-moving rats during cocaine self-
administration. One hundred and eighty-seven neurons were recorded in 25 male Long-
Even rats. The neuronal activity during cocaine self-administration was classified into 5
categories: (1) No change, i.e., no significant alteration in firing rate (45%); (2)
excitatory anticipatory (11%) and (3) inhibitory anticipatory (9%) neurons, which
exhibited increased and decreased firing rates before lever press, respectively; (4) post-
cocaine inhibitory (27%) and (5) post-cocaine excitatory (8%) neurons, which had
decreased and increased firing rates after cocaine infusion, respectively. Some of
anticipatory neurons exhibited post-cocaine inhibition or excitation. Systemic injection
of the D, dopamine receptor antagonist SCH-23390 and the D, antagonist pimozide did
not alter any of the anticipatory responses. Both antagonists blocked the post-cocaine
inhibition in the neurons that exhibited excitatory anticipatory responses but exerted no
effect on the neurons with only post-cocaine inhibition. Detailed video analysis of
behavior indicated the phasic changes in neuronal activity before lever pressing could not
be attributed to locomotor activity per se since similar movements (e.g., rearing and
turning) that were unrelated to lever pressing did not produce altered spike activity in
these neurons. Elimination of cocaine from the syringe pump abolished the post-cocaine
inhibition and left the excitatory anticipatory response intact. Computer controlled,
random cocaine infusions induced similar post-cocaine inhibitory responses, suggesting
the post-cocaine inhibition was due to the pharmacological effects of cocaine. A
modified fixed ratio 3 (FR3) schedule (a two second delay after each lever response; the
second lever response illuminated a houselight to signal that cocaine would be
administered after the third response) was employed to investigate the anticipatory
responses associated with each lever press. Well trained rats pressed the lever 3 times
within short interval. The anticipatory responses observed prior to each lever press
revealed essentially a similar pattern. The anticipatory responses persisted in the
conventional FR10 schedule in which the rat continuously pressed a lever during few
seconds. This study provides direct evidence for the NAc involvement in behaviors that
lead to cocaine self-administration. We propose that the NAc plays a dual role in cocaine
self-administration behavior: as an initiator of self-administration behavior (as
represented by anticipatory responses), and as a substrate for the reinforcing effects of
cocaine (as represented by post-cocaine responses). Dopamine transmission may be
involved in the latter but not former mechanism of cocaine self-administration behavior.
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PREPRODYNORPHIN AND ZIF/268§ mRNAs ARE INCREASED IN
RAT DORSAL STRIATUM FOLLOWING ACUTE AND CHRONIC
BINGES ON COCAINE

J. B. Daunais, W. T. Bohler, O. Ajose, and J. F. McGinty

Several studies have demonstrated that cocaine increases preprodynorphin (PPD) and
immediate early gene (IEG) mRNAs in the dorsal striatum of rats. Multiple, closely
spaced exposures to cocaine appear to elicit the greatest increases in dynorphin (Smiley
et al, 1990). Therefore, we used a binge paradigm (Spangler er al, 1992) to evaluate
changes in mRNA for PPD, PPE, and the IEGs, zif/268 and c-fos, by quantitative in situ
hybridization histochemistry. Male Wistar rats received three hourly i.p. injections of
saline, 10, or 20 mg/kg cocaine HCl (NIDA) for 1, 5, or 10 days. One hour after the last.
injection, the rats were anesthetized and decapitated. PPD or PPE 48mer
oligonucleotides or 40mer oligos to zif/268 or c-fos were 3'-labeled with *°S-dATP
(NEN) using terminal deoxynucleotidyl transferase (Boehringer Mannheim). The
sections were then hybridized with the above probes at 37°C for 20 hours. After
washing, the slides were apposed to Kodak X-OMAT film for 2 weeks (PPD) or 1 week
(zif/268, c-fos, PPE) along with '*C brain paste standards. The '*C standards, converted
to S equivalences, were used to calibrate each film by converting raw gray scale
transmittance values into dpm/mg. The autoradiograms were quantified using IMAGE
software (Wayne Rasband, NIMH). Statistical significance was determined using at least
square means ANOVA. C-fos mRNA expression was undetectable in all of the treatment
groups. In contrast. when compared to saline, zif/268 mRNA was increased in a dose-
dependent manner (20 mg/kg>10 mg/kg) but the intensity of hybridization signal
decreased in a time dependent fashion (1 day >> 5 days > 10 days). When compared to
saline, PPD, but not PPE, hybridization signal increased in the dorso-medial striatum in a
time-dependent manner at both doses. Repeated exposure to 10 mg/kg of cocaine for 1
day did not alter PPD mRNA levels, whereas this dose elicited increases in PPD
hybridization signal on days 5 and 10, with the most robust increase occurring on day 10.
Three injections of 20 mg/kg of cocaine elicited a robust increase in PPD signal on days
1 and 5. However. at 10 davs. the increase in PPD mRNA was no longer significantly
different than control. These results indicate that repeated cocaine up-regulates PPD.
gene expression while down regulating that of c-fos as previously reported (Daunais et
al., 1993). Further, i.p. cocaine-induced PPD mRNA expression does not follow the
pattern of zif/268 mRNA expression over time, indicating that there is not a close
relationship between PPD and zif/268. In addition, these data offer further evidence that
PPD and PPE mRNA are differentially regulated by the striatal dopaminergic system.
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DEMONSTRATION OF MULTIPLE BINDING SITES IN RAT
CAUDATE MEMBRANES FOR THE COCAINE ANALOG
['**I|RTI-55

C. M. Dersch, J. L. Cadet, J. S. Partilla, B. R. de Costa, K. C. Rice, F. 1. Carroll,
H. A. Akunne, and R. B. Rothman

Other laboratories have shown that the cocaine analog ['*’I|RTI-55 labels DA and 5-HT
transporters with high affinity. Using the method of binding surface analysis, we
characterized ['*’I|RTI-55 binding to membranes prepared from rat caudate nucleus.
Two binding sites were resolved: a high. capacity binding site (site 1, Kd=0.76 nM
Bmax=11800 fmol/mg protein) and a low capacity site (site 2, Kd=0.21 nM, Bmax=930
fmol/mg protein). The ligand-selectivity of site 1 was highly correlated with that of the
classic DA transporter. The ligand-selectivity of site 2 was consistent with that of the 5-
HT transporter, but quantitatively different from the 5-HT transporter of non-caudate
brain regions labeled with ['**I|RTI-55. l.c.v. administration of 5,7.-DHT selectively
decreased ['*’I]RTI-55 binding to site 2. Ketanserin had low slope factors at both
['**I1RTI-55 binding sites. Using 50 nM paroxetine to block ['*’I]RTI-55 binding to
site 2 and 100 nM GBRI12935 to ['*IIRTI-55 binding to site 1, we resolved two
components of the DA transporter and two components of the 5-HT transporter. These
data provide additional evidence for heterogeneity of binding sites for biogenic amine
transporter ligands.
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EVIDENCE FOR ALTERATIONS IN 5-HT,;,c RECEPTOR
SENSITIVITY AFTER REPEATED COCAINE INJECTIONS

M. H. Baumann, J. L. Cadet, P. L. Sheng, and R. B. Rothman

Preclinical evidence suggests that chronic cocaine produces alterations in presynaptic
serotonergic (5-HT) function. In the present study, we investigated neuroendocrine and
behavioral responses to the 5-HT,,; agonist 1-[2,5-dimethoxy-4-iodophenyll-2-
aminopropane (DOI) in rats that were previously treated with repeated injections of cocaine
or saline. All rats were fitted with indwelling jugular catheters under methoxyflurane
anesthesia. Beginning 2 days postsurgery, rats received cocaine (15 mg/kg, ip, bid) or
saline (1 mlkg, ip, bid) for 7 consecutive days. At 42 hr after the final chronic treatment,
rats were challenged with iv DOI (25, 100 or 400 pg/kg) or saline. Serial blood samples
were withdrawn immediately before and at 15, 30 and 60 min after DOI; DOI-induced head
shakes were counted over the same 60 min. Plasma samples were assayed for prolactin
(PRL) and corticosterone (CORT) by RIA.

DOI caused dose-related increases in circulating PRL and CORT in saline-treated and
cocaine-treated rats. The PRL-releasing action of 100 pg/kg DOI was potentiated in rats
that were exposed to cocaine (P<0.05), but the maximal PRL response elicited by 400
png/kg DOI did not differ between pretreatment groups. The profile of CORT release after
DOI was similar regardless of pretreatment condition. DOI dose-dependently increased
head shake frequency in saline-treated and cocaine-treated rats. In rats exposed to cocaine,
DOI-induced shaking behavior was dramatically enhanced at the 25 and 100 pg/kg doses
(P<0.01). The maximal head shake response elicited by 400 pg/kg DOI did not differ
between pretreatment groups. Preliminary analysis of [*H]-ketanserin binding in forebrain
revealed similar K; and B,,, values across pretreatment conditions.

These results indicate that repeated cocaine injections enhance the sensitivity of 5-HT,) ¢

receptor mechanisms in the rat. Our findings are in accordance with the work of others,
and suggest that alterations in 5-HT,, . receptor function may contribute to behavioral

symptoms associated with excessive cocaine use in humans. Finally, our data provide
further rationale for the use of 5-HT,, . antagonists as therapeutic adjuncts in the

treatment of cocaine addiction and withdrawal in human patients.
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DOPAMINE TRANSPORTER RESIDUES DIFFERENTIALLY
IMPORTANT FOR DOPAMINE TRANSPORT AND COCAINE
RECOGNITION: IMPLICATIONS FOR MEDICATIONS
DEVELOPMENT

G. R. Uhl, J.-B. Wang, and S. Kitayama

A major goal of anticocaine medications development efforts is to develop drugs that
would block cocaine recognition and spare dopamine transport. It is thus important to
define if regions of the cocaine receptor/dopamine transporter (DAT) that might be
selectively involved in these two processes exist, and to identify the nature of such
regions.

Hints that these features might be different have come from studies of posttranslational
modification of the wildtype transporter with deglycosylating and thiol-modifying
reageants. Most current evidence now arises from studies of DAT molecules with
specific site-directed mutations. DAT cDNAs were mutated to alter polar amino acids in
transmembrane domains, cysteine residues potentially involved in disulfide bonding, and
sites for N-linked glycosylation. The mutant transporters were examined for their
abilities to mediate DA uptake and to bind the cocaine analog CFT. Several mutants
have little functional effect, many mutants have similar effects on CFT binding and
dopamine uptake, but several mutants differentially impact DA uptake and CFT binding.

These data define, for the first time, DAT regions selectively involved with cocaine
recognition, and encourage the possibility that selective anticocaine medications that
spare DA transport might be found.
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ON LINE SEROTONIN RELEASE PATTERNS IN REWARD
CIRCUITS SIGNAL COCAINE-INDUCED DOPAMINE
NEUROCHEMISTRY: IMPLICATIONS FOR THERAPY

P. A. Broderick

Data have revealed a striking co-modulation by cocaine of dopamine (DA) and serotonin (5-
HT) in mesoaccumbens A;, somatodendrites and nerve terminal regions and in the A,
terminal circuit, in both the chloral hydrate anesthetized and conscious rat paradigms.
Using in vivo voltammetric (electrochemical) studies, 5-HT was detected concurrently, yet
separately, with DA, within a temporal resolution of seconds. The methodology for the
construction and assembly of stearate working (indicator), Ag/AgCl reference and stainless
steel auxiliary microelectrodes is published (Broderick 1989). Stearate indicator
microelectrodes were stereotaxically implanted in ventrolateral Nucleus Accumbens
(vINAcc), Ventral Tegmental Area (VTA) and dorsal striatum (STr) (Pelligrino et al. 1979).
Reference and auxiliary microelectrodes were placed in contact with cortex. The results
show that (SC) cocaine produced an increased and colocalized DA and 5-HT release in
VTA and STr in freely moving and behaving rats. Moreover, an increased and colocalized
DA and 5-HT release in VINAcc was seen in the freely moving and behaving rat after (IP)
cocaine administration and in the chloral hydrate anesthetized rat after (IV) cocaine
administration. The cocaine-induced co-modulation effect consisted of a 5-HT surge which
precedes the enhanced DA-ergic response. In vINAcc, where immunoreactive (IR) tyrosine
hydroxylase (TH) and 5-HT axons extensively overlap (Phelix et al, 1993). preliminary
new findings show that another 5-HT surge follows the DA-ergic response as well.
Finally, pretreatment with the D; autoreceptor antagonist AJ76 (Svensson et al., 1986;
Sokoloff et al., 1990) caused an enhancement of the cocaine-5-HT surge and a down
modulation of the usually profound cocaine-DA-ergic response. Thus, cocaine may utilize
5-HT in DA neuronal circuits even during putative treatment combinations. A role for 5-
HT may assume further significance in addiction and withdrawal processes.

REFERENCES:

Broderick, P.A. Characterizing stearate probes in vitro for the electrochemical detection of
dopamine and serotonin. Brain Research 495:115-121, 1989.

Pelligrino, L.J.; Pelligrino, A.S.; and Cushman, A.J. A Stereotaxic Atlas of the Rat Brain.
New York: Plenum Press, 1979.

Phelix, C.F.; Tshoepe, L.; and Broderick, P.A. Convergence of serotonin and dopamine
in ventrolateral nucleus accumbens: Anatomical and in vivo electrochemical analysis. Soc
Neurosci Abstr: in press, 1993.

Sokoloff, P.; Giros, B.; Martres, M.P.; Bouthenet, M.L.; and Schwartz, J.C. Molecular
cloning and characterization of a novel dopamine receptor (D3) as a target for
neuroleptics. Nature 347:146-151, 1990.

Svensson, K.; Johansson, A.M.; Magnusson, T.; and Carlsson, A. (+)-AJ76 and (+)-
UH232: central stimulants acting as preferential dopamine autoreceptor antagonists.
Naunvn Schmiedebergs Arch Pharmacol 334:234-245, 1986.

ACKNOWLEDGEMENTS:

NIDA Award ROl DA04755; PSC/CUNY Awards RF 6-69201 & 6-61188; Upjohn
Award RF 7-76207. F. Eng, F.T. Phelan, E.P. Komak, Jr, and R. T. Wechsler assisted
in collection and analysis of data.

AFFILIATION:

Dept. Pharmacol.,, Rm. J-910, CUNY Medical School, Depts. Biol. & Psychol. CUNY
Graduate School, NY, NY 10031, USA.

128



COCAINE INCREASES GLUTAMATE TURNOVER IN RAT
NUCLEUS ACCUMBENS (N. ACC.)

S. E. Robinson, J. R. Maher, K. P. McDowell, D. L. Tracey, and P. M.
Kunko

Several laboratories have suggested involvement of excitatory amino acids in certain
behavioral effects of stimulants. The effects of cocaine HCI and of the cocaine analog
methyl-38-(p-fluorophenyl)-1 a H,5alH-tropane-2p-carboxylate 1,5-naphthalenedisulfonate
2/3 hydrate (CFT) were studied on the turnover of the excitatory amino acid glutamate and
the inhibitory amino acid GABA in brain regions of male Sprague-Dawley rats. Rats were
infused for 6 min with uniformly labeled '*C-D-glucose (75 pmol/kg/min, i.v.) following
i.p. injection of either cocaine, CFT, or physiological saline and euthanized by focussed
microwave irradiation (1.3 sec, 10 kW) immediately at the end of the infusion. The relative
incorporation of '’C into glutamate or GABA was determined by gas chromato-
graphy/mass fragmentography and the turnover rate of glutamate (TR,,) and GABA
(TRgapa) calculated (Wood et al, 1988). Cocaine and CFT increase% TRg,, but not
TRgaga, in the N. Acc. (figure 1). There were no differences in glutamate, GABA, or
glucose content or percent incorporation of "*C into glucose in the N. Acc. following any
of the above treatments. Thus, the two stimulants cocaine and CFT appear to activate the
glutamatergic innervation of the N. Acc., but the time-course of their effect differs.
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Figure 1. Effect of cocaine (30 mg/kg., i.p.) or CFT (2.2 mg/kg, i.p.) on glutamate con-
tent and turnover in the N. Acc. p < 0.05 from saline, by ANOVA and Fisher’s Isd test.
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TRAMADOL: CONTRIBUTION OF EACH OF ITS ENANTIOMERS
TO THE ANTINOCICEPTION AND SIDE EFFECTS IN MICE AND
RATS

R. B. Raffa, J. L. Vaught, R. P. Shank, E. E. Codd, H. I. Jacoby, E. Friderichs, W.
Reimann, J. Schneider, and N. Selve

The present study investigated the enantiomers of tramadol as a way of understanding its
favorable clinical profile. (+)Tramadol’s affinity at opioid p, §iandx sites (K;) was 1.33.
62.4 and 54.0 pM, respectively. (-)Tramadol was >10-fold less potent than the racemate

at p sites, >3-fold less potent at§sites and about equipotent at X sites. (+)Tramadol was
the most potent inhibitor of 5-HT uptake, (-)tramadol the most potent inhibitor of
norepinephrine uptake (K; = 0.53 and 0.43 pM, respectively). In mice, each enantiomer
produced spinally-mediated antinociception in the abdominal constriction test. The effect
produced by the racemate was greater than additive (antinociceptive synergy). Synergy
also occurred in the 55°C hot-plate (i.p.), but not tail-flick (i.v.), test. The enantiomers
interacted less than synergistically in the side effect tests (colonic propulsive motility and
rotarod performance). In rats, each enantiomer produced antinociception spinally (tail-
flick test). Subthreshold (-)tramadol evoked antinociceotion when combined with
subthreshold morphine, as did subthreshold (+)tramadol combined with subthreshold
desipramine. In the Randall-Selitto inflammatory pain model, i.p. EDs, values (mg/kg)
were 2.7, 52.9 and 3.0 for (+), (-) and () tramadol, suggesting synergy. Cardiovascular
or respiratory effects in conscious rats were transient (15 min) after iv. injection. The (-)
enantiomer enhanced b.p., but the (+) enantiomer did not, resulting in weak enhancement
by the racemate. Heart rate was decreased by the (+), but not (-) enantiomer, resulting in
weak effect by the racemate. Spontaneous respiratory rate was enhanced by (-)tramadol
(phentolamine-sensitive), but not (+)tramadol and, thus, only slightly by the racemate. In
summary, each enantiomer produced antinociception, by different mechanisms, and
interacted synergistically in several models of analgesia, but not side effects.
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CALCIUM (Ca++) MODULATION OF MORPHINE ANALGESIA:
ROLE OF Ca++ CHANNELS AND INTRACELLULAR POOL Ca++

F. L. Smith, D. L. Stevens, and W. L. Dewey

Nearly 30 years ago, Hano et al. (1964) reported that intracistenally injected Ca++ ions block the
antinociceptive effects of morphine (MOR). Subsequent studies in numerous laboratories have revealed
the important role that neuronal Ca++ plays in modulating opioid analgesia, and the development of
tolerance and physical dependence. Ratio imaging of fura-2 in mouse brain synaptosomes cultured rat
PC12 cells and fetal rat dorsal root ganglion neurons has revealed that raising the extracellular
concentration of buffer Ca++ causes an increase in free intracellular Cat++ (Smith et al, 1992). The
hypothesis of this study was that Ca++ injected i.c.v. blocks the antinociceptive effects of MOR in the tail-
flick test by increasing transmembrane Ca++ influx and by stimulating Ca++ release from intracellular
pools. All drugs were administered intracerebroventricularly (i.c.v.) in ether anesthetized mice. Ca++
blocked the antinociceptive effects of MOR (30 nmol), with an IDs, value for Ca++ of 110 nmol (95%
C.L. 62 to 196). Higher doses were required to block the analgesic effects of etorphine (ETOR) (0.1 nmol)
(IDso 297 nmol [95% C.L. 229 to 385]) and [D-Ala’, N-methyl-Phe*, Gly’-01]-enkephalin (DAMGO)
(IDsy 297 nmol [95% C.L. 229 to 3851). Ca++ (110 nmol) increased the EDs, value for MOR 5.9-fold.
from 9.5 nmol (95% C.L. 7.6 to 11.8) to 55.8 nmol (95% C.L. 44.0 to 70.8). Ca++ increased the EDj,
value for ETOR 5.5-fold, from 44.6 pmol (95% C.L. 8.9 to 200.8) to 245.5 pmol (95% C.L. 89.0 to 669.6).
Cat++(110 nmol) increased the EDs, value for DAMGO 59.5-fold, from 0.11 nmol (95% C.L. 0.03 to

0.45) to 6.5 nmol (95% C.L. 2.4 to 18.2). Although Cat++ reduced the potency of MOR, ETOR and
DAMGO, their efficacy was undiminished. Other experiments were designed to determine whether
pretreatment with Ca++ channel blockers would prevent the antagonism by Cat++ of MOR antinociception.
The L-type blocker nimodipine (48 to 192 nmol) failed to prevent the antagonistic effects of Ca++. A 32.9
pmol dose of the putative N-type blocker omega-conotoxin (GVIA) potentiated the antinociceptive effects
of MOR. although no antinociception was noted with this dose alone. A 10-fold lower dose completely
prevented the antagonistic effects of Ca++, without itself affecting the potency or efficacy of MOR. We
also hypothesized that increases in intracellular Ca++ resulting from transmembrane influx would
stimulate Ca++ release from the caffeine/Ca++-sensitive pool. Ryanodine is reported to stimulate release
from this pool, followed by blockade of subsequent release by caffeine or Ca++. Ryanodine (2 nmol) was
found to significantly attenuate the antagonism by Ca++ of MOR antinociception, although Ca++ still
significantly reduced the potency of MOR. Thus Cat+ release from the caffeine/Cat+-sensitive pool may
have contributed to the inhibition of MOR. We also hypothesized that agents which release Ca++ from
intracelluhar pools would block the analgesic effects of MOR. Thapsigargin (Tg), a sesquiterpene lactone
from the plant roots of Thapsia garganica L., selectively causes Ca++ release from the IP;-sensitive pool
and prevents subsequent accumulation by blocking ATP/Mg-dependent ATPase activity. Thapsigargin (2
pmol to 129 nmol) produced no analgesia, although doses from 8 nmol to 129 nmol elicited stiff paralysis
of fore- and hind-limbs contralateral to the injection site, and barrel-rolling behavior ipsilateral to the
injection site. At the peak-time effect of 60 minutes, Tg blocked the effects of MOR, with an IDs, value
for Tg of 0.15 nmol(95% C.L. 0.02 to 1.59). Tg (3 nmol) increased the EDs, value for MOR 4.8-fold,

from 29.4 nmol (95% C.L. 18.7 to 46.2) to 140 nmol (95% C.L. 124.0 to 158.1). The higher EDj, value
for MOR (9.5 nmol vs. 29.4 nmol) reflects the i.c.v. injection of vehicle DMSO.
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THE EFFECTS OF CHRONIC ADMINISTRATION OF
MORPHINE ON NALOXONE- AND CGRP-INDUCED
CHANGES IN THE LEVELS OF FREE INTRACELLULAR
CALCIUM ([Ca];) IN DORSAL ROOT GANGLIA (DRG)
CELLS

S. P. Welch and F. L. Smith

Dorsal root ganglia (DRG) were used to study the effects of morphine alone, and in
combination with calcitonin gene-related peptide, on calcium-induced rises in free
intracellular calcium. DRG’s were prepared from the spinal cords of neonatal rats on day
15 of gestation. The ganglia were removed from the spinal cords and allowed to incubated
in standard growth media containing nerve growth factor for 3 weeks. The DRG cells
were then loaded with the calcium indicator fura-2/AM and were monitored for changes in
free intracellular calcium using single cell microfluormetric measurement. Exposure of
naive DRG’s to 3 uM calcium extracellularly results in a 300-400% rise in intracellular free
calcium ([Cal]i) which is blocked by the administration of nimodipine (ICs5, = 1 nM) and
cadmium, as well as omega conotoxin. Thus, the entry of the calcium into the DRG’s
appears to occur via voltage-gated calcium channels. The rise in [Ca]i is blocked partially,
but significantly, by morphine (I puM, 10 puM), but is not blocked by CGRP (0.1-10 pM).
However. CGRP significantly enhances the effects of morphine-induced blockade of
calcium entry. The combination of morphine (0.1 puM), which does not alter calcium entry,
with CGRP (0.1 pM), produces a total blockade of calcium-induced rises in [Cali.

CGRP (0.1-1 puM) produces a dose-related increase of nearly 100% in basal [Cal]i (not
stimulated by the addition of extracellular calcium). The rise in [Ca]i produced by CGRP
is blocked by naloxone. When DRG’s are treated chronically for two days with morphine
(0.1 uM), the rise in [Cali induced by CGRP was similar to that produced in naive
DRG’s. Thus, chronic opiate presence in the cells does not alter the ability of CGRP to
allow calcium entry to the cells. Presumably such entry of calcium occurs via the
interaction of CGRP with its receptor which appears to not be altered by chronic opiate
treatment of the cells. However, chronic opiate pretreatment of the cells totally abolishes
calcium-stimulated rises in [Ca]i. CGRP and naloxone only partially reverse the blockade
of calcium entry induced by the chronic exposure to morphine. These data support the
hypothesis that CGRP acts as a homeostatic modulator of calcium entry into DRG’s. In
addition, CGRP appears to function as a calcium modulator in opiate-sensitive pathways.
However, the chronic administration of morphine to DRG’s, while altering calcium entry to
the cells, does not alter the ability of CGRP to modulate calcium entry. Thus, the chronic
administration of morphine appears to block calcium entry through the voltage-gated
calcium channels, but does not alter calcium entry through the CGRP-activated calcium
channels.
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NALTREXONE IN VIVO PROTECTS p-RECEPTOR
INACTIVATION BY B-FUNALTREXAMINE, BUT NOT k-
RECEPTOR INACTIVATION BY NOR-BINALTORPHIMINE

C. A. Paronis, A. B. Waddell, and S. G. Holtzman

The k-opioid antagonist effects of nor-binahorphimine (nor-BNI) will persist for up to
three weeks in vivo following a single central injection of the drug (Horan er al. 1992;
Jones and Holtzman 1992). The mechanisms responsible for this long duration of action
are not yet known. In contrast, the effects of the irreversible p-opioid antagonist, p-
funaltrexamine (B-FNA), are believed to be caused by alkylation of the p-opioid receptor.

The inactivation of receptors by irreversible antagonists can be prevented in vitro by
pretreatment with competitive ligands. We examined the ability of the competitive
opioid antagonist, naltrexone, to protect opioid receptors in vivo from inactivation by the
nonequilibrium antagonists, 8-FNA and nor-BNI. Male rats were pretreated with 10
mg/kg naltrexone or saline (sc), 30 minutes before being injected intracisternally (ic) with

water, 10 pg B-FNA, or 1.0 or 10 pg nor-BNI. The rats were tested for analgesic
responses to cumulative doses of either the k-opioid agonist U69,593 (sc, nor-BNI
groups), or the p-opioid agonist morphine (sc, B-FNA groups) on a 50° hot-plate, 24
hours later. The animals that received nor-BNI were retested for an analgesic response to
U69,593 seven days after the nor-BNI injections. The base-line latencies to paw-lick
ranged from 7-12 seconds (cut-off time = 35 seconds), and were unaffected by the 24
hour pretreatments. The mean morphine analgesic EDs, in rats that had received water
(ic) was 3.2 mg/kg. A dose of 30 mg/kg morphine produced little or no analgesia in
animals that had received saline (sc) and 10 pg B-FNA (ic) 24 hours earlier. However,

pretreatment with 10 mg/kg naltrexone attenuated the antagonist effects of B-FNA. The
mean morphine analgesic EDs, in this group of animals was 10.8 mg/kg. U69,593 (0.1-
10 mg/kg) also produced analgesia in animals that received water (ic), with an EDs, of
0.97 mg/kg. This analgesia was dose-dependently blocked by nor-BNI for up to seven
days. Naltrexone given before the nor-BNI injections did not inhibit the actions of 10 pg
nor-BNI on either day 1 or 7. Thus, naltrexone protected p-receptors in vivo from

inactivation by B-FNA, but did not protect k-receptors from onactivation by nor-BNI.

These data suggest that the interactions of naltrexone and p-FNA at the receptor level
appear to be different from the interactions of naltrexone and nor-BNIL
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PREVENTING THE DEVELOPMENT OF MORPHINE
ANALGESIC TOLERANCE BY MU IRREVERSIBLE
ANTAGONISTS BEFORE THE APPEARANCE OF
ANTAGONISM

Q. Jiang and J. M. Bidlack

Irreversible opioid antagonists require time before they produce antagonism of agonist-
mediated effects in vivo. However, in receptor binding assays, these affinity ligands
covalently bind to opioid binding sites within minutes. These inconsistent results of time
requirements from in vivo and in vitro studies suggest that irreversible antagonists might
have effects in vivo that appear before their antagonism. The present study was designed
to investigate whether irreversible antagonists, B-funaltrexamine (B-FNA) and 148-
(thioglycolamido)-7,8-dihydro-N(cyclopropylmethyl)-normorphinone (N-CPM-TAMO),

altered the development of morphine analgesic tolerance, measured by the 55°C warm-
water mouse tail-flick assay. All opioids were given by intracerebroventricular (i.c.v.)
administration. Morphine (3 nmol) produced analgesic tolerance 140 min after
administration. Neither B-FNA (20 nmol) nor N-CPM-TAMO (1 nmol) produced any p
antagonism until 8 hr after administration. When co-administrated with morphine, both N-
CPM-TAMO and B-FNA completely blocked the development of morphine tolerance 140
min after injection and their inhibition of the development of tolerance lasted for up to 420

min. during which time morphine was injected up to three times. The § andK-selective
opioid antagonists, ICI 174,864 (4 nmol) and nor-BNI (0.6 nmol), at a dose which
efficiently antagonized DPDPE- and U50,488-induced antinociceptions, respectively, and
did not antagonize morphine-induced antinociception, did not have any effect on morphine
analgesic tolerance. When co-administrated with morphine and (-FNA or N-CPM-TAMO,
neither ICI 174,864 nor nor-BNI blocked the preventive effect produced by irreversible
antagonists on morphine analgesic tolerance, indicating that the preventive effect produced

by the irreversible antagonists was not mediated by the & ork opioid receptors. These data
demonstrate that irreversible antagonists, 3-FNA and N-CPM-TAMO, prevent the
development of morphine tolerance before the appearance of their antagonism and that
affinity ligands are exerting their preventive effect through the p opioid receptor. The
present data also indicate that irreversible opioid antagonists rapidly react with opioid
receptors after i.c.v. administration although their antagonisms have not appeared and the
antagonistic mechanism of irreversible antagonists probably is much more complicated.
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GENETIC DIFFERENCES IN INNATE NOCICEPTION AND
ITS RELATIONSHIP TO THE POTENCY OF MORPHINE TO
INDUCE ANALGESIA IN THERMAL AND CHEMICAL TESTS

J. O. Pieper, S. Negus, S. R. Goldberg, J. H. Woods, and G. I. Elmer

The perceived intensity of a painful stimulus is determined in part by the stimulus intensity
and environmental conditions. The purpose of this study was to determine the influence of
genetic factors in innate nociception and its contribution to the potency of morphine to
produce antinociception.

Eight inbred strains of mice (C57BL/6J, AKR/J, DBA/2J, BALB/ByJ, C3H/HeJ, CBA/J,
CXBK/ByJ and CXBH/ByJ) were tested across a range of stimulus intensities in thermal
(hot plate) and chemical irritant (acetic acid) nociceptive tests. Stimulus intensities in the
thermal test included hot plate temperatures of 51, 53, 55, 57 and 59°C. Stimulus
intensities in the chemical irritant test included acetic acid concentrations of .1, .3 and .6%.
Linear interpolation of stimulus-effect curves revealed large differences the temperature
resulting in a 10" latency on the hot-plate and the acetic acid concentration resulting in 4
writhes. There was no genetic correlation between sensitivity to thermal vs chemical
stimuli.

Morphine dose response curves were then determined at a fixed stimulus intensity in each
test, 55°C and .6%, to determine analgesic EDs, doses for each inbred strain. A
significant effect of genotype on relative sensitivity to morphine-induced analgesia in both
the thermal and chemical irritant test was found. Innate sensitivity to both stimuli was
significantly correlated with morphine EDs, values in each respective test. In both tests,
strains least sensitive to the nociceptive stimuli were more sensitive to the antinociceptive
effects of morphine.

In summary, this study demonstrated a large degree of genetic variability in innate
nociception. Innate nociceptive sensitivity to thermal stimuli was unrelated to sensitivity to
chemical stimuli. There was a significant relationship between innate nociception and the
potency of morphine-induced analgesia in both tests.
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DOSE EFFECTS OF NICOTINE GUM ON ABSTINENCE,
WEIGHT GAIN, AND WITHDRAWAL SYMPTOMS

J. Gross, M. Stitzer, and J. Johnson

One of the greatest obstacles to achieving higher rates of abstinence in patients who use
nicotine gum is failure to use enough gum properly. Studies examining the abstinence
effects of nicotine gum find that subjects will self-administer on average about 7 pieces/day
while actual nicotine absorption is unknown. The goal of the present study was to compare
the dose effects on abstinence success in subjects randomly assigned to use either 0.7, 15,
or 30 pieces/day of nicotine gum (n=177) and to examine the dose effects on withdrawal
symptoms and weight gain amongst subjects who had sustained abstinence for 12 weeks
(n=42). Biological indices of gum compliance and smoking abstinence were used. Gum
group assignment was not related to abstinence success. In the subset of abstinent
subjects, there was a strong positive relationship between gum pieces per day used and
saliva cotinine but a great deal of variability in cotinine levels for reported pieces/day.
Weight gain was related in a dose-dependent manner to salivary cotinine (p<.007), but not
to gum group, with high, mid-level, and low cotinine subjects gaining an average of 2.4,
5.9 and 6.2 pounds, respectively. Withdrawal symptom reporting was not related to
nicotine exposure. Thus, the study confirmed a previously observed relationship between
nicotine replacement level and post-cessation weight gain. The study also suggests that
biological assessment of nicotine replacement levels may be needed during gum use to
verify adequate treatment delivery.
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CARBAMAZEPINE (CBZ) DOES NOT ALTER COCAINE
SELF-ADMINISTRATION IN HUMAN COCAINE ADDICTS

D. A. Gorelick, L. L. Weinhold, E. J. Cone, and J. E. Henningfield

The anticonvulsant medication carbamazepine (CBZ) has been proposed as a treatment for
cocaine abuse, largely on the basis that it blocks development of cocaine-induced kindling in
rodents, and that kindling is a proposed neurophysiological mediator of cocaine craving.
Limited open-label clinical testing has shown efficacy, but this has not yet been confirmed
by double-blind clinical trials. The goal of this study was to directly evaluate the efficacy
and safety of CBZ in reducing cocaine use and craving, using an experimental human
cocaine self-administration paradigm.

Eighteen Cocaine-dependent (DSM-IIIR criteria) subjects (14 men; 15 blacks, 3 whites;
mean [£S.D.] age 32.9 +4.5 years; cocaine use in prior 30 days 20.5 + 7.8 days & 104 =+
12.4 gms), with no other current substance dependence except nicotine (n = 8). were
housed for 7-10 weeks on a closed research ward. Subjects could pay $1 (in tokens) to
initiate an injection self-administration session 3 times (at 2-hr intervals) every Mon., Wed.,
& Fri., alternating with 3 daily money ($2) sessions. Reinforcers were earned by making
the appropriate stimulus-controlled (light panel) operant response (lever pull) on a FI 1
min/FR 10 schedule. The double-blind IV injections were either cocaine-25 mg on 2 days
or saline-1 ml on 1 day each week. Cocaine craving was measured by 100-mm visual
analogue scales (VAS) each morning before the day’s first session and every Sun. p.m.
After a week (1) of ward acclimation and a baseline week (2) of self-administration
sessions, 6 subjects each were randomly assigned double-blind to one of three targeted
CBZ plasma levels: 0, 1-3 ug/ml, or 4-7 ug/ml. CBZ plasma levels were measured twice
weekly, and doses adjusted by a non-blind M.D., along with the doses of a yoked placebo
subject. All subjects received active placebo of diphenhydramine-25 mg bid. Subject
characteristics did not differ significantly between the medication groups.

All subjects maintained targeted plasma levels during weeks 4 & 5, on doses of 200 mg
daily (1-3 pg/ml) or 400-600 mg daily (4-7 pg/ml). Thus, outcome measures were tested
by comparing week 2 with weeks 4 & 5 with 2-way (Medication x Weeks) ANOVA. There
were no clinically significant adverse effects of CBZ; no subject was dropped because of
CBZ effects.

Cocaine and money were highly reinforcing (self-administered on 95% and 92% of
opportunities) and distinguishable from saline (self-administered on 42% of opportunities,
chiefly day’s 1st session to determine which drug was available that day). High operant
response rates were emitted in almost all sessions (group means 202 to 265 lever
pulls/session). CBZ had no significant effect on % participation in cocaine self-
administration sessions, operant response rate, or cocaine craving at either time point.

These results do not support the efficacy of CBZ in reducing cocaine use or craving, as

evaluated in an experimental setting, but do support the safety of the CBZ-cocaine
interaction at the doses used.
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THREE MODELS FOR THE ANALYSIS OF A FLUOXETINE
PLACEBO CONTROLLED TREATMENT IN COCAINE ABUSE

L. Covi, J. M. Hess, N. A. Kreiter, and C. A. Haertzen

In a double blind, random assignment, 12 week treatment study for cocaine dependent
outpatients, Fluoxetine 20, 40 and 60 mg was compared to an “active placebo,” i.e.
Diphenhydramine 12.5 mg. Seventy-two subjects using at least one Gm per week were
consented. Information on drug use, urine for toxicology and vital signs were collected at
each of the three weekly visits. Measurements of cravings, mood and others were collected
once a week. Counseling sessions were twice a week. After careful review of every
record, 45 subjects were considered valid. For this presentation, attention was focused on
the three main weekly measures of treatment effects: 1) amount of self-reported cocaine use;
2) urine toxicology for cocaine; 3) cocaine craving visual analogue scale.

Three analyses were done: by original assignment, by serum level, and by initial visit urine
positivity or negativity. This last analysis was seen as a study of relapse prevention. Pre-
and post-treatment results were analyzed for 12 weeks with end point carried forward.
Two-way analyses of variance (group by time) were used, except for urine toxicology
where Fisher’s exact test was employed.

The first analysis by original assignment showed decreased use over time for all four
groups (p=.06). The 60 mg subjects had a higher percentage of positive urine (p=.04).
Cravings significantly (p=.0001) improved over time regardless of group.

The second analysis compared the “placebo” group with the 10 subjects group who
achieved sometime in the course of 12 weeks a Fluoxetine/Norfluoxetine level above 100
ng/ml and the 10 who were below that level. The 11 Subjects who had missing blood
levels were added. The missing values group significantly (p=.02) improved by self
reported cocaine usage, but not by urine positivity. The craving measure showed
improvement in all groups across time (p=.0001). In the third analysis the subjects were
stratified according to initial urine cocaine positivity or negativity, and to their assignment
to fluoxetine or “placebo.” Those initially negative reported less overall use, the initially
positive decreased more than those initially negative. Cravings decreased at the level of the
other two analyses.

All three models supported the finding of craving decrease across time. Other findings were
not confirmed but the relapse prevention model presented interesting possibilities. The
blood level model is probably not valid.

AFFILIATION:

NIH/NIDA/Addiction Research Center, Baltimore, MD.

138



PREDICTORS OF OUTCOME IN A CLINICAL TRIAL OF
FLUOXETINE TREATMENT OF PRIMARY COCAINE
DEPENDENCE

A. M. Washburn, S. L. Batki, K. Delucchi, J. Murphy, T. A. Jones, and
N. Nanda

OBJECTIVE: The effectiveness of fluoxetine in treating cocaine dependent outpatients was
evaluated in a placebo-controlled, double-blind trial.

METHOD: Thirty-two subjects were randomly assigned to 40 mg/day of fluoxetine (FLX)
or to (PLA) for 12 weeks. Weekly measures included quantitative urine benzoylecgonine
concentrations and self-reports of cocaine use, craving, and psychological symptoms.
Regression methods were used to identify predictors of treatment outcome.

RESULTS: Subjects receiving FLX remained in treatment a median of 11.0 weeks
compared to 3.0 weeks for the PLA group (p<.00l, logrank test). Controlling for length
of treatment stay, subjects in the FLX group tended to remain abstinent for longer periods
of time (p=.116, Mann-Whitney exact inference) than those on PLA. In addition to group
assignment, predictors of retention included study medication adherence, age, and stability
of housing (F=10.07, p=.0002). Medication adherence, as well as group assignment,
also predicted length of continuous abstinence (F=7.97, p=.003).

CONCLUSIONS: These results suggest that fluoxetine may be effective in improving

outcome in outpatient treatment of primary cocaine dependence. Possible benefits include
longer treatment stays and periods of abstinence.
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FLUOXETINE IN PRIMARY AND SECONDARY COCAINE
DEPENDENCE: OUTCOME USING QUANTITATIVE
BENZOYLECGONINE CONCENTRATION

S. L. Batki, A. Washburn, L. Manfredi, J. Murphy, M. D. Herbst,
K. Delucchi, T. Jones, N. Nanda, P. Jacob III, and R. T. Jones

Objective: Two double-blind, placebo-controlled trials of fluoxetine 40 mg/day were
performed to determine its effectiveness in treating primary and secondary cocaine
dependent patients.

Method: Both studies employed 12 week parallel group designs. Weekly measurement of
quantitative urine benzoylecgonine (BE) concentrations was the main outcome measures.
Other outcome measures consisted of retention in treatment and self-reports of cocaine use,
cocaine craving, and psychological symptoms. Subjects in the first study were 52
secondary cocaine dependent methadone maintenance (MMT) outpatients, while the
subjects in the second study were 32 primary crack cocaine dependent outpatients.

Results: Secondary cocaine dependent subjects assigned to fluoxetine (FLX) had
significantly lower adjusted urine BE for weeks 1-12 (median 16,462 ng/mg urine
creatinine) than subjects receiving placebo (PLA) (40,559 ng/mg) (p<.01, Mann-Whitney
U). Primary cocaine dependent subjects receiving FLX were retained in treatment
significantly longer, staying in the study for a median of 11 weeks versus 3 weeks for the
PLA group (p<.001, logrank test). Urine BE concentrations and self-reported cocaine use
were not significantly different for the FLX and PLA groups in the primary cocaine study.

Conclusion: These two controlled trials of fluoxetine appear to indicate its potential utility
in increasing retention in primary cocaine dependence and reducing cocaine use and craving
in secondary cocaine dependence.

REFERENCE:
Batki S.L., Manfredi L.B., Jacob P., Jones R.T. Fluoxetine for cocaine dependence in

methadone maintenance: Quantitative plasma and urine cocaine/benzoylecgonine
concentrations. Journal of Clinical Pharmacology. In press.
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AN OUTPATIENT TRIAL OF METHADONE VERSUS
BUPRENORPHINE IN THE TREATMENT OF COMBINED
OPIOID AND COCAINE DEPENDENCE

E. C. Strain, M. L. Stitzer, I. A. Liebson, and G. E. Bigelow

Buprenorphine is an opioid partial agonist that may be useful in the treatment of opioid and
cocaine dependence. This double-blind, double dummy study compared buprenorphine to
methadone in the outpatient treatment of combined opioid and cocaine dependence.
Participants were randomly assigned to stabilization doses of 8 mg s.l. buprenorphine or
50 mg p.o. methadone during 16 weeks of treatment. The methadone (n=27) and
buprenorphine (n=24) groups did not differ on demographic features: mean age 33 years,
43% white, 71% male. Dose increases in units of 10 mg of methadone and 2 mg of
buprenorphine were given if positive opioid or cocaine urinalysis continued. A similar
number of subjects received dose increases (81% for methadone and 75% for
buprenorphine); the mean dose of methadone was 67 mg and of buprenorphine was 11.2
mg. The groups did not differ on retention in treatment through week 16 (p=0.97); mean
days in treatment was 72 for each of the groups. There was no significant difference
between groups in the rate of opioid (methadone 59.6% versus buprenorphine 54.5%) or
cocaine (methadone 63.2% versus buprenorphine 69.0%) positive urines. For subjects
who received a dose increase (n=36) them was no significant decrease in the rate of opioid
positive urines (62.1% pre- versus 56.8% post-increase), but there was a significant
decrease in the rate of cocaine (81.5% pre- versus 66.3% post-increase; p<0.05) and
opioid-or-cocaine-positive urines (96.3% pre- versus 79.6% post-increase; p<.0l); there
was no significant difference between groups, or a group by time effect. These results
provide further evidence buprenorphine is equally effective as methadone in the treatment
of opioid dependence. However, these results do not support a differential efficacy of
buprenorphine versus methadone in the attenuation of cocaine use in this population.
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BUPRENORPHINE VS. METHADONE MAINTENANCE FOR
COMBINED COCAINE AND OPIOID DEPENDENCE

R. S. Schottenfeld, T. R. Kosten, J. Pakes, D. Ziedonis, and A. Oliveto

Because preclinical and clinical studies suggest that buprenorphine (BUP), a partial mu
agonist and kappa antagonist, may attenuate cocaine use, we conducted a 26-week,
randomized, double blind, clinical trial comparing daily maintenance on sublingual BUP
(4 mg or 12 mg) or oral methadone (METH) (20 mg or 65 mg). BUP doses were based
on results of a pilot study suggesting that BUP 12-16 mg was optimal. One hundred and
twenty subjects meeting DSM-III-R criteria for opioid and cocaine dependence were
randomized into the four groups. Urine toxicology testing was performed three times per
week and self reports of drug use and craving obtained weekly. There were no
significant differences among the four groups in baseline demographic variables,
measures of drug abuse or psychiatric history. Retention was highest in the METH 65
and BUP 12 groups, with 62% and 58% of subjects completing 26 weeks, compared to
METH 20 (48%) and BUP 4 (31%). The proportion of opiate free urines was greatest for
METH 65 (59.6), followed by BUP 12 (42.6). METH 20 (31.6) and BUP 4 (25.7), with
Duncan’s Mean Range Test (DMRT) showing significant differences for all groups. The
proportion of cocaine free urines was significantly lowest for BUP 4 (27.0), with not
significant differences found among the METH 65 had a significantly higher proportion
of combined opiate and cocaine free urines (32.7) compared to BUP 12 or METH 20
(20.9 and 18.5), while BUP 4 was significantly lower than all other groups (9.1). These
results document that higher doses of methadone and buprenorphine are more effective
than lower doses, with METH 65 superior to BUP 12; the results suggest the need to
evaluate higher doses of buprenorphine and to evaluate combined pharmacologic and
psychosocial interventions.
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ADMINISTERING TWICE THE DAILY BUPRENORPHINE
DOSE SUPPRESSES OPIOID WITHDRAWAL FOR
48 HOURS IN OPIOID-DEPENDENT HUMANS

L. Amass, W. K. Bickel, S. T. Higgins, and J. R. Hughes

Diversion of take-home medication is a frequent problem associated with the
pharmacological treatment of opioid dependence. This problem could be ameliorated by
administering medication less frequently than once daily. Previously, the partial p-agonist
buprenorphine (BUP) at 8 mg s.l. administered every 48 hours was less effective than 8
mg daily at stabilizing subjective aspects of withdrawal in opioid-dependent inpatients.
However, doubling the daily BUP dose may be sufficient to sustain BUP’s withdrawal
suppressing effects-beyond 24 hours. The current study assessed the feasibility of alternate
dav BUP administration in ooioid-deoendent outoatients, using BUP doses double that
given for daily maintenance. Thirteen patients receiving BUP (per 70 kg, s.l. n=2, 2 mg;
n=6. 4 mg; n=5, 8 mg) were enrolled in this double-blind, placebo-controlled, crossover
trial. Following a 10 day baseline of daily maintenance dosing, patients received their
maintenance dose daily for 21 days and then received twice their maintenance dose every
other day with placebo on the interposed day for another 21 days. Condition order was
counterbalanced across subjects and within dose. Study participation was contingent on
daily attendance and opioid abstinence. Observer and self-report measures of opioid
agonist and withdrawal effects, dose IDsS and pupil diameter were collected daily prior to
receiving BUP. Ten patients (77%) completed the study; 8 patients (62%) participated in a
second crossover. Dependent measures obtained during periods of alternate day
administration did not differ from those obtained during the baseline or periods of daily
dosing; moreover, these effects were independent of dose. These results suggest that BUP
can be administered safely every 48 hours by doubling the maintenance dose. Importantly,
this dosing schedule permits patients to attend the clinic less frequently without risking
diversion, may increase options available to clinics providing buprenorphine treatment, and
may be useful in settings in which travel is a barrier to treatment.
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BUPRENORPHINE AND NALOXONE INTERACTIONS IN OPIATE
DEPENDENT VOLUNTEERS

R. T. Jones and J. Mendelson

Sublingual buprenorphine appears useful for the treatment of opiate dependence. A
combination sublingual dose formulation of buprenorphine and naloxone should have
less potential for parenteral use by opiate-dependent individuals. Sublingual
buprenorphine and naloxone combinations must have minimal interactive effects when
given to individuals treated with buprenorphine.

To assess the effects of sublingual buprenorphine/naloxone combinations on
buprenorphine effects nine opiate-dependent, paid volunteer subjects were admitted to
our GCRC and received daily doses of sublingual buprenorphine (8 mg) for seven days.
At the end of this period only minimal opiate withdrawal symptoms were present. They
then received challenge combination doses of sublingual buprenorphine (8 mg) and
naloxone (0.4 or 8 mg), under double-blind, placebo-controlled conditions.

No observer or subject-rated differences in symptoms, behavior or physiologic effects
were evident between these dose formulations. Sublingual naloxone in combination with
buprenorphine did not precipitate opiate withdrawal or have other dysphoric effects.
After 11 days exposure to buprenorphine an iv. dose of buprenorphine (4 mg) and
naloxone (4 mg) injected over ten minutes failed to produce either marked opiate agonist
or antagonist effects. The effects of sublingual buprenorphine do not appear altered
when given with naloxone in a 1:1 or 2:1 ratio.
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A MULTICENTER, LABELING ASSESSMENT STUDY OF LEVO-
ALPHA-ACETYLMETHADOL (LAAM) FOR THE
MAINTENANCE TREATMENT OF OPIATE ADDICTS

P. J. Fudala, A. Montgomery, S. Herbert, J. Mojsiak, S. Rosenberg, and
F. Vocci

Previous studies, involving over 4500 patients who received levo-alpha-acetylmethadol
(LAAM) orally, indicated that it can be effectively given in doses of up to 100 mg at 48
to 72 hours over extended periods of time for opiate-dependence treatment. The present
study was performed to assess the appropriateness and completeness of the proposed
package insert and treatment regulations to guide the safe use of LAAM in a sample of
individuals from the current opiate-addict population.

The study consisted of two phases, a 12-week initial treatment phase and a 52-week
continuation phase, and was conducted at 26 outpatient methadone treatment sites.
Prior to completion of phase I, two sites discontinued participation; one terminated for
administrative reasons and another ceased operations due to damage sustained by
hurricane Andrew. Six-hundred twenty-three patients received at least one dose of
medication, 206 (33%) were female; 443 patients completed phase I. One hundred and
nine (33%) of the 329 individuals participating as of June 8, 1993, were female.

Analysis of clinician prescribing behavior and patient responses were used to validate or
amend the proposed package insert and treatment regulations. Safety data (including
physical exams, urinalyses, complete blood cell counts, clinical chemistry profiles, and
others) were also collected at different times throughout both phases of the study.

Twenty-six serious adverse events have been reported through April 19, 1993, including
one fatality from an apparent mixed-drug overdosage. The three side effects reported
by the most number of individuals have been insomnia, nervousness, and constipation.

Overall, LAAM has been well tolerated and appears to be an effective alternative to
methadone treatment. The second phase of the study is currently ongoing with the last
patient expected to complete the protocol by February, 1994.
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RELATIONSHIP OF SMOKING STATUS AND DEPRESSION
WITH SENSATION SEEKING SCORES IN MALES AND
FEMALES

S. Carton, R. Jouvent, and D. Widlocher

We have previously shown that Zuckerman Sensation Seeking Scale (SSS) scores
are lower in depressed than in nondepressed subjects, and elevated in smokers. We
therefore hypothesized that depressed smokers would. have higher SSS scores than
depressed nonsmokers but lower than nondepressed smokers. SSS scores were
analyzed for depressed smokers (46 females, 28 males), depressed nonsmokers (25
females, 24 males), nondepressed smokers (36 females, 60 males) and nondepressed
nonsmokers (23 females, 45 males). Nicotine dependence was assessed via the
Fagerstrom Tolerance Questionnaire (FTQ).

Both depressed and nondepressed female smokers had significantly higher SSS
scores than nonsmoking females on 3 of the 4 subscales (Disinhibition [Dis],
p<.000; Experience-seeking [ES], p<.01; Boredom-susceptibility [BS], p<.000).
Depressed scored significantly lower than nondepressed on ES (p<.01). FTQ and
SSS scores were significantly correlated in nondepressed females for Dis (r=+.34,
p<.05) and for ES (r=+.35, p<.05). Depressed males, both smoking and non-
smoking, had lower SSS scores than nondepressed males on Dis (p<.05), ES
(p<.005), and BS (p<.05), with a trend towards a significant main effect on the
Thrill and Adventure Seeking subscale (TAS, p=.08). On BS, a trend towards a
significant main effect for smoking status emerged (p=.06). No significant correla-
tion between FTQ and SSS scores emerged for either depressed or nondepressed
male smokers.

Thus, for males, depressive status is a better predictor of SSS scores than is smok-
ing status, whereas in both depressed and nondepressed females, SSS scores seem
to be linked with smoking status. Female smokers, regardless of depression status,
score higher than female nonsmokers. A significant main effect for depression
emerged only for the ES subscale. It may be that tobacco advertising targeting
women and linking smoking behavior to independence and experience-seeking
enhances the lure of smoking for women who are high in sensation seeking. Our
results tend to support a pharmacologically-based explanation—that is, it might be
expected that high sensation seekers are particularly sensitive to the stimulant
properties of nicotine, and thus particularly vulnerable to becoming dependent
smokers. One might speculate that these properties are especially reinforcing for
subjects who are also vulnerable to depression. Research on the biological corre-
lates of the sensation seeking trait may contribute to a better understanding of ways
in which male and female smokers may differentially “use” the stimulant properties
of nicotine to achieve affect regulation.

AFFILIATION: Hoépital de la Salpétriere, Service de Psychiatrie Pr. Widlécher,
and CNRS EP53, 47 bd de I’Hopital, 75651 PARIS CEDEX 13, FRANCE.
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CHARACTERISTIC SYMPTOMS OF DEPENDENT AND
NON-DEPENDENT SMOKERS

K. Downey and M. M. Kilbey

We examined demographic, smoking history, and DSM-III-R symptoms in 787 people
enrolled in or employed by Wayne State University. A questionnaire covering DSM-III-R
A (symptoms) and B (persistence/reoccurrence of symptoms) of lifetime nicotine
dependence (ND) was used to classify persons as ND or non-ND (n-ND).

DEMOGRAPHICS Age, sex, marital status, and education were similar for the two
groups. ND smokers (n=116) were significantly more religious, politically liberal, and
were more likely to be white.

SMOKING HISTORY Smokers were defined as anyone who smoked daily for 1
month or more during their lifetime (n=270). ND smokers were more likely to be current
smokers (77.3% vs 66.6%). Age at smoking first cigarette was similar for both groups.
ND smokers consumed significantly more cigarettes/day (23.8 vs 15.7) than ND smokers
(n=154). Smoking this amount had been characteristic of the groups for more than 2
years. Time after arising to smoking their first cigarette was significantly shorter in ND
smokers than nND smokers. ND smokers had discussed their smoking problems with a
professional (43.1% vs 21.4%) or sought treatment (26.7% vs 11.0%) significantly more
frequently than nND smokers.

DSM-III-R CRITERIA A significantly greater number of ND smokers than nND
smokers indicated the lifetime presence of every symptom included in the A criteria of ND
outlined in DSM-III-R. However. the rank order of symptoms endorsed did not differ
between ND and nND smokers. Both groups reported their most common symptoms to be
those related to loss of control over smoking (Criteria A1-3). For both groups, giving up
or reducing important activities (Criteria A4) because of smoking was the least reported
item. “Smoking in spite of problems caused or made worse by it” was the A criteria item
with the greatest separation between the two groups. Examining the total number of criteria
items endorsed by the nND smokers reveals that over 70% of the nND group endorsed at
least three criteria items as required for the diagnosis of ND. However, many of these
people did not meet the B criteria which taps persistence or reoccurrence of symptoms..
Only 43.5% of nND smokers indicated that any symptom persisted for at least a month or
occurred repeatedly. These data indicate that nND smokers experience considerable
adverse symptomotology associated with smoking, but that they do not experience their
symptoms as persisting and/or reoccurring. Nevertheless, over 20% discuss their smoking
with a professional and 11% seek treatment for it.
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AMBULATORY MONITORING OF ALCOHOL WITHDRAWAL:
DIURRAL PATTERNS OF TREMOR AND SWEATING

C. R. Frewin, M. Kaur, J. M. White, and C. McGregor

Abrupt cessation of high dose alcohol comsumption is associated with a range of
withdrawal signs and symptoms, including tremor, sweating, anxiety, restlessness and
hallucinations. Appropriate management of and research into withdrawal depends on
accurate assessment of these signs and symptoms. However, scales used for this purpose
typically rely on clinician judgement and patient self-report with associated potential for
error and bias.

An ambulatory monitor recording tremor, sweating, skin temperature and activity levels
has been developed to provide a more objective means of assessing alcohol withdrawal

severity. The monitor also has the advantage of allowing continuous, 24 hour recording
rather than measurement only at discrete points in time. The present study evaluated this
method of assessment in six subjects undergoing alcohol withdrawal in a detoxification

centre.

The subjects were male in-patients aged 26-46 years with a mean intake of 354 grams per
day prior to admission. Five of the six had been administered diazepam to reduce
withdrawal severity. Controls were age-matched males not withdrawing or using any
drug other than caffeine at the time of recording. A single twenty-four hour data sample
was collected from each subject.

Levels of sweating were markedly higher in withdrawal subjects compared to controls
and there was a difference in the diurnal pattern: for controls the level of sweating was
relatively constant through the day, while withdrawal subjects exhibited a pronounced
peak at nights. This was associated with a parallel rise in skin temperature between 12:00
midnight and 4:00 a.m.. The diurnal pattern of tremor was similar in the two groups,
with a decrease during sleeping hours. However, tremor was elevated in withdrawal
subjects compared to controls. Similar changes were apparent in measures of activity and
again levels were higher in the withdrawal group.

Using a standard alcohol withdrawal scale subjects in the present study were judged by
clinicians to have only minor withdrawal symptoms. In five cases this was due to
medication with diazepam, while in the sixth it was due to the low severity of the
individual’s withdrawal syndrome. In contrast, the results from the ambulatory monitor
showed elevated levels of tremor and sweating consistent with a significant withdrawal
syndrome. The data also indicate that the severity of alcohol withdrawal symptoms
depends on the time at which measurements are taken. Based on the sample used in the
present study, ambulatory monitoring may have an important research and clinical role in
the assessment and treatment of drug withdrawal syndromes.
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AN EXAMINATION OF DRINKING BEHAVIOR
CLASSIFICATION IN THE CONTEXT OF ALCOHOL-
RELATED EXPECTANCIES

N. A. Piotrowski and C. C. DiClemente

Studies of alcohol expectancies often use current frequency by quantity of drinking to
classify subjects. It was hypothesized that subject classification using current volume by
variability of drinking would: (1) identify differences between current drinking pattern and
history of problems related to drinking that are not observable using frequency by quantity;
and (2) more clearly demonstrate relationships between strength of positive belief in dose-
related alcohol expectancies and current drinking behavior than frequency by quantity
classification. Self-report data of current drinking behavior, history of problems related to
drinking. and alcohol expectancies in a sample of 248 adult human volunteers supported
these hypotheses. Volume by variability classification was superior to frequency by
quantity classification for demonstrating differences in drinking history, particularly for
current abstainers and infrequent drinkers, and high and low variability drinkers in the high
daily volume category. Use of volume by variability classification is recommended for
studies examining alcohol expectancies as they related to currently drinking behavior; such
classification captures important aspects of drinking history germane to alcohol-related
expectancies.
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COGNITIVE MAPPING OF “CRAVING SPACES” IN LIGHT AND
HEAVY DRINKERS

J. D. Greeley, C. C. Ryan, A. J. Nimmo, Y. M. Tan, K. J. Lawson, and
J. Cook

Any adequate theory of craving for alcohol requires a detailed understanding of the
salient cues, the effective stimuli, which are its triggers. One needs to know precisely
how individuals perceive and construe their personal, sometimes idiosyncratic, universe
of cathectic cues -- the basis on which they assign values, ascribe significance, impute
salience, and draw distinctions. In this study, we used the INDSCAL variant of
multidimensional scaling (MDS) to derive cognitive maps of what might be called the
desire/craving space of light (L) and heavy (H) drinkers. Subjects (N=39: 25 L/14H)
pairwise rated the relative potence of items which appear to have the capacity to trigger
the desire to drink: TV beer advertisements; beer posters; and bottles of beer on ice.
Materials keyed to Ss preferred and non-preferred beverages were contrasted with
neutral soft-drink equivalents. Maps of the craving spaces of light and heavy drinkers
were derived and contrasted. In general, maps of light drinkers were mom idiosyncratic.
While the data were somewhat noisy, all Ss drew a clear distinction between alcohol and
neutral cues but, where light drinkers analysed cues in terms of Abstract Cue Potence,
heavy drinkers discriminated cues emphatically on the basis of Beverage Preference.
While an Active-Passive dimension underpinned the judgments of all Ss, heavy drinkers
saw beer-on-ice as a much more active, engaging, and involving cue than their light
drinker counterparts. Subjects were offered mineral water ad-lib during the cue-pair
rating session, and beer for ten minute post-testing. While heavy drinkers drank more of
both, the between group difference was not significant for water. Heavy drinkers
reported significantly greater desire for a beer both before and after the rating session,
and at the end of ten minutes of drinking. We conclude that there are nontrivial, readily
interpretable, differences in the desire/craving spaces of light and heavy drinkers.
Further research is planned to examine the cognitive maps of craving/desire spaces for
heavy, dependent drinkers and to track possible changes in these maps as a function of
treatment.
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LIVER TRANSPLANTATION CANDIDATES:
DEMOGRAPHIC, PSYCHIATRIC, AND TOXICOLOGICAL
CHARACTERISTICS

M. E. Olbrisch, D. L. Haller, and D. Green

Alcohol induced cirrhosis causes more than 50% of cases of end stage liver disease
although fewer than 10% of transplants are performed on alcoholics. The self induced
nature of alcoholism, along with concerns about survival and recidivism, account for this
discrepancy. This study provided data of addictive and psychiatric problems among
transplant candidates. Thirty-one patients who agreed to participate in a study of success
factors in liver transplant were administered the ASI and SCID. A urine drug screen was
obtained as were results of a routine psychological evaluation. Eleven patients (36%) were
found to have SCID lifetime substance abuse diagnoses: 82% met criteria for diagnosis of
ETOH abuse (18%) or dependence (64%), 55% for opioid dependence, 45% for cocaine
abuse (18%) or dependence (27%), 45% for cannabis abuse (18%) or dependence (27%),
27% for stimulant dependence, 18% for sedative-hypnotic abuse (9%) or dependence
(9%), and 9% for polysubstance abuse. On urinalysis, 23% screened positive for
benzodiazepines; however, this may have been due to use of sedatives during a medical
procedure, while 14% screened positive for narcotics, and 3% each for cannabis and
barbiturates. On the ASI, interviewers rated no areas as currently problematic except
medical and psychiatric; patients rated all areas other than medical as non-problematic.
MMPI results were similar to those for other medical populations (elevations on Scales
1, 2, & 3); the clinical Scales, Morey Personality Disorder Scales, and three addiction
scales (Mac, AAS, APS) were slightly higher for the substance abusers. No Axis I
disorders emerged on the SCID except for depression (5% of non abusers, 27% of
abusers). Cognitive measures were within normal limits with the exception of Trails;
scores tended to be lower for substance abusers. PACT (Psychosocial Assessment of
Candidates for Transplantation) scores were also lower for substance abusers. Although
they are less desirable candidates for transplant, alcoholics are still rated as acceptable for
surgery. In summary, some differences exist between substance abusers and non-abusers
applying for liver transplant. Whether these differences have predictive value is unclear.
Data suggest the need to improve pre-transplant evaluation strategies by including addiction
measures. Further differentiation among patients with a substance abuse history with
regard to potential for relapse is advised and development of a risk for relapse PACT scale
should be explored.
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PSYCHOPATHOLOGY IN INPATIENTS DEPENDENT UPON
COCAINE OR ALCOHOL AND COCAINE

S. C. Cunningham, S. A. Corrigan, R. M. Malow; and I. H. Samason

Recent reports that the physiological and biochemical effects of the combination of cocaine
plus alcohol may exceed their individual actions suggest unique properties of this
combination of drugs. These findings indicate the need for further investigation into the
characteristics and possible treatment needs of dually-dependent patients. Personality
profiles of compulsive cocaine users and alcoholics have shown elevated levels of
sociopathy, paranoia, mood disturbance and adjustment problems. This study was
designed to distinguish between cocaine dependent and cocaine plus alcohol dependent
individuals along several psychological variables including personality disorders, anxiety,
and depression. It was hypothesized that those subjects meeting criteria for both cocaine
and alcohol dependence would show higher levels of disturbance on these measures.
Participants were 144 male veterans who met DSM-III-R criteria for Cocaine Dependence,
selected from a Department of Veterans Affairs Medical Center Drug Dependence Treatment
Unit. At least 10 days following admission, subject were administered the Structured
Clinical Interview for DSM-III-R (SCID); the Beck Depression Inventory (BDI); the State-
Trait Anxiety Inventory (STAI); the Shipley Institute of Living Scale; and the MMPL
Subjects were assigned to one of two groups based on meeting DSM-III-R criteria for
lifetime cocaine dependence (CD; n=113) or simultaneous cocaine dependence and alcohol
dependence (CD-AD; n=31).

There were no differences between groups in age, gross income, or current or lifetime drug
use. The CD-AD group had significantly lower Shipley estimated IQ scores and fewer
years of education. CD-AD subjects scores significantly higher than CD group on measures
of depression and anxiety. CD-AD patients were more likely to meet criteria for Avoidant
Personality Disorder and Antisocial Personality Disorder than CD patients. CD-AD
subjects’ scores were higher than the CD subjects’ on each of the clinical scales.

Higher rates of depressive and anxiety-related symptomology among inpatients dependent
upon cocaine and alcohol may indicate special treatment needs. Furthermore, the degree to
which these treatment needs are met may affect treatment outcome. More extensive descrip-
tion of cocaine and cocaine plus alcohol abusers might include examination of Axis I
disorders to distinguish more carefully between etiological factors in comorbidity.
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THE ELIMINATION OF COCAINE FROM HAIR IN RECENTLY
ABSTINENT, CHRONIC, ADULT, COCAINE SMOKERS

G. Groves, J. DiGregorio, J. Cornish, E. Ruch, A. Ferko, E. Barberi,
T. McCarter, and C. O’Brien

Fourteen crack addicts were followed for several months to determine how long after
cessation of cocaine use, cocaine and its major metabolite. benzoylecgonine. disappear
from their urine. Subjects were enrolled after their voluntary admission to an inpatient
research unit for routine treatment of substance abuse/dependence. Intravenous drug
abuse was an exclusion criterion. Hair, blood, and urine samples were obtained at
baseline and at one and two weeks later. Subsequently, hair and urine samples were
obtained approximately fortnightly until cocaine and benzoylecgonine were no longer
detectable in the hair or until loss to follow-up. Mass spectrometry and gas
chromatography were the methods of assay. Results to date indicate that cocaine and
benzoylecgonine disappear from the hair of completely abstinent subjects after three and
one-half to four months. These findings are discussed as well as the possibility that they
may find application in the monitoring of cocaine addicts and in the screening of subjects
for prior cocaine use during a longer period of time than is currently possible with urine
and blood screening.
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DRUG-RELATED DREAMS IN COCAINE-DEPENDENT
PATIENTS SEEKING TREATMENT

S. R. Herr, I. D. Montoya, and K. Preston

It has been clinically observed that drug dreams are frequent among drug abusers although
they seldom are spontaneously reported. This study assessed the characteristics of reported
drug dreams in cocaine dependent patients. Although theories play a role in the execution of
dream analysis, this study inquired only to the content of drug dreams and possible
consequences stemming from such phenomena. The prevalence and characteristics of drug
dreams with cocaine or cocaine plus heroin dependent patients (DSM-IIIR criteria) were
studied by interview using an investigator developed Drug Dream Assessment
Questionnaire on 22 volunteers applying for outpatient treatment studies for cocaine
dependence at the National Institute on Drug Abuse Addiction Research Center. Patients
with other drug dependencies, except nicotine and caffeine, were excluded.

Twenty (91%) cocaine and cocaine plus heroin dependent patients reported drug-related
dreams. Demographics: mean (SD) 34.1 (£6.8) years old; 16 (80%) males; 16 (80%)
blacks, 4 (20%) whites; 11 (55%) were cocaine dependent and 9 (45%) were cocaine plus
heroin dependent. Comparisons between the two diaanosis were made using chi square or
Fisher’s Exact test and t-test. Patients reported 2.4 (£6.7) dreams in the past 30 days, 95%
of them at home, 80% self-administered the drug in the dream, and 70% felt the need to
use the drug upon awakening. Comparisons between the two diagnoses showed that: 1)
cocaine appeared significantly (p<.001) more often in dreams of cocaine dependents than in
cocaine plus heroin dependents, 2) a trend (P=0.095) among cocaine plus opiate dependent
patients to report craving upon waking, suggesting a possible relationship to withdrawal
manifestations, 3) all patients who reported drug dreams had the presence of a psychoactive
substance in their dreams, 4) all dream scenarios included the patients’ participating in an
activity related to drug use, 5) upon awakening, the majority of patients felt the need to use
the drug about which they had dreamt, 6) those who were solely cocaine dependent
reported cocaine as being the only drug in their dreams, 7) those who were both cocaine
and heroin dependent were more likely to report heroin as the predominant drug in their
dreams, 8) those who were solely cocaine dependent dreamt about the same form of
cocaine used, 9) cocaine and heroin dependent intravenous drug users were more likely to
dream about powdered heroin than I.V. ready heroin.

Drug dreams are frequent among cocaine dependent individuals and appear to be related to
the abused drug. The results also suggest a relationship between drug dreams and drug
craving and use that needs to be further studied.
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THE FACE OF CRAVING: FACIAL MUSCLE EMG AND
REPORTED CRAVING IN ABSTINENT AND NON-
ABSTINENT COCAINE USERS

T. F. Newton, M. E. Khalsa, and F. Gawin

Craving for cocaine is a subjective experience which is difficult to quantify objectively, but
which has important implications for cocaine abuse and treatment. Electromyographic
activity recorded over selected facial muscles can be used to quantify patterns of muscle
activity associated with the experience of craving.

We studied twelve subjects using facial EMG before and after subjects completed
questionnaires describing cocaine use, craving, and depression, Half were abstinent and
half were current cocaine users. Zygomatic EMG tone decreased after completing the
questionnaires in current users and increased in abstinent subjects (mean change -.08 units
for current users; +.34 units for abstinent subjects, p=.05). Current users reported
significantly more craving for cocaine over the past 72 hours compared to abstinent
subjects (p<.05). Change in zygomatic EMG tone correlated strongly and negatively with
reported craving over the past 72 hours (r=-.89, p<.05). Thus, the greater the craving, the
less the zygomatic muscle activity. Self-reported depression correlated strongly with
craving and with change in zygomatic EMG tone. After controlling for self-reported
depression, the correlation between craving and change in EMG tone was reduced to r=-
.22 (NS).

This pilot study suggests that facial EMG differs between active and abstinent “crack”
cocaine users, and that these differences correlate with the presence and intensity of
subjective reports of cocaine craving and anhedonia. Because craving and depression were
highly correlated, however, the ability of facial EMG to discriminate between the two
constructs is unclear.
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MEASUREMENT OF CRAVING IN PATIENTS WITH
COCAINE DEPENDENCE

R. D. Weiss, M. L. Griffin, and C. Hufford

Despite its common use., the term “craving” is controversial. Moreover, its measurement
can be problematic, since craving is purely subjective and is highly influenced by setting
and drug availability. Thus, one might expect patients in protective settings such as
hospitals to experience little craving, despite potentially being at high risk to relapse upon
discharge. In this study of 73 patients hospitalized for cocaine dependence, we developed
a series of five questions to measure different aspects of cocaine craving: 1) current
intensity, 2) intensity during the previous 24 hours, 3) frequency, 4) responsiveness to
drug-related conditioned stimuli, and 5) imagined likelihood of use if in a setting with
access to drugs. We hypothesized that some hospitalized patients with low craving levels
might believe their risk of relapse to be high in another setting. We then examined the
relationship between inpatient craving levels and three-month treatment outcome. Results
revealed a high level of internal consistency, with Cronbach’s alpha scores of .82 to .94 on
daily measures; factor analysis revealed unidimensionality; and each of the five items
showed significant decreases in craving over time. The question regarding likelihood of
use in another setting consistently scored higher than other questions on current craving
(p<.001). Predictive validity was assessed by examining three-month outcome. Among
the 37 patients who participated in a follow-up study, there were no statistically significant
relationships between three-month cocaine use outcome and any item on the craving scale.
Neither inpatient craving levels nor predictions regarding future use correlated with actual
three-month outcome.
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CHANGES OVER TIME IN SOCIAL SUPPORT AND
NETWORK DRUG USE AMONG TREATED COCAINE USERS

C. Weisz, B. E. Havassy, and D. A. Wasserman

We examined changes in perceived social support and social network drug use from
treatment entry through 6 months of follow-up as part of a multi-site study on the efficacy
of in- and outpatient treatments for cocaine dependence. We also explored relations
between social relationship factors, treatment outcomes, and demographic variables.
Subjects were 242 cocaine-dependent individuals who entered in- and outpatient private
treatment and who completed assessments conducted at treatment entry and at 6 weeks, 3
months, and 6 months after treatment entry. Measures included indicators of perceived
emotional and tangible support, support for abstinence, and social network cocaine use.
Abstinence status was defined as no self-reported cocaine use and no cocaine-positive
urines at any assessment beyond 4 weeks of treatment entry through the 6-month follow-

up.

Levels of emotional; tangible, and abstinence-specific support increased between treatment
entry and the 6-week assessment, and then began to drop. Across assessments, subjects
who were abstinent at 6 months reported higher levels of support than subjects who had
used cocaine. Significant interactions indicated that increases in support were maintained
better by subjects who were abstinent than by those who were not. Regardless of
abstinence status, subjects reported a significant decrease between the first two assessments
in the proportion of social network members who used cocaine. This decrease was
maintained at 6 months.

African Americans reported smaller support networks and less social network cocaine use
than Caucasians across assessments and independent of abstinence status. Women
reported higher levels of emotional support than men. Significant interactions for all three
support variables indicated that, in general, levels of social support differed more for
abstinent and non-abstinent men than for women, especially at early assessments. Non-
abstinent men had the lowest levels of support across assessments.

Results suggest that maintaining high levels of social support corresponds with maintaining
abstinence. Significant differences between African-American and Caucasian subjects
warrant further exploration.
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STRESS AND SOCIAL SUPPORT IN PREDICTING COCAINE
RELAPSE

R. C. McMahon, R. M. Malow, K. Kouzekanani, and S. J. Ireland

This study investigated the direct effects model of negative life events, and the direct and
stress-buffering effects models of social support, in the prediction of relapse in a group of
treated cocaine abusers. Some support is available for each model. Negative life events
experienced during both the second (between three and six months post-treatment) and
third (between six and nine months post-treatment) follow-up periods contributed uniquely
to the prediction of relapse during those same periods. Support was also available for the
direct effects model of social support which suggests that support reduces the probability of
drug use by enhancing psychological and physical well being independent of level of
stress. Our measure reflecting social support status during the first follow-up period
(between discharge and three months post-treatment) was significantly inversely associated
with cocaine use during that same period. In addition, support during the second follow-
up period was inversely associated with cocaine use during the third follow-up period. The
significant interaction between level of social support and level of life events at follow-up
three in the prediction of relapse during this same period provides support for the stress-
buffering model.

The stress-buffering effect of social support found in this investigation parallels that found
by Pakier and Wills (1990) in their study of drug use among participants in a methadone
program, and suggests that this model warrants further consideration.
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COPING STYLE AS A PREDICTOR OF RELAPSE TO
COCAINE ABUSE

S. J. Ireland, R. C. McMahon, R. M. Malow, and K. Kouzekanani

This study examined patterns of problem-focused and emotion-focused coping which were
hypothesized to be useful in predicting relapse in 304 cocaine abusers treated for chemical
dependency. A series of stepwise multiple regression analyses were conducted to
determine the contribution of scores from each of eight scales from the Ways of Coping
checklist in predicting relapse during four separate follow-up periods. Results of this
investigation revealed that the use of various emotion-focused coping strategies, such as
escape-avoidance and self-criticism, was associated with cocaine use during the same
follow-up period. In contrast, the use of such problem-focused coping strategies as planful
problem-solving and seeking social support was negatively associated with relapse during
the first and second follow-up periods respectively. One additional finding was that
positive reappraisal was negatively associated with relapse during follow-up one.

These findings may reflect that emotion-focused coping strategies such as cognitive and
behavioral avoidance and self-criticism are ineffective in dealing with life stressors and
thereby increase the likelihood of substance abuse as an alternative coping mechanism.
Similarly, the use of problem-focused strategies such as seeking social support may reflect
more effective coping efforts, which reduce the likelihood of stress-related cocaine use.
However, because most measures of such coping strategies during specific periods did not
predict relapse or abstinence during subsequent periods, the nature of these associations is
uncertain. Clearly, the use of problem-focused or emotion-focused coping may lead to
abstinence or relapse, result from abstinence or relapse, or both.
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THE IMPORTANCE OF EVALUATING EARLY ONSET ANXIETY
DISORDERS IN COCAINE DEPENDENCE: A POPULATION AT
RISK FOR INCREASED HOSPITALIZATION?

D. B. Dewart, R. A. Roemer, and P. Jackson

We report the results of evaluating the ages of onset of anxiety disorders in a cocaine
dependent population. Age of meeting criteria for the first anxiety disorder was
characteristically in childhood or early adolescence and predated substance abuse and
dependence. Twenty-nine cocaine dependent patients were evaluated at Belmont using
the SCID-P. Exclusionary criteria included Psychotic Disorders, e.g., schizophrenia or
organic mood disorders.

Fifty-one percent (15 of 29) were diagnosed with early onset anxiety disorder. It was
noted that only one patient had been previously asked about anxiety disorders prior to
our evaluation. There were no differences between onset of dependence for marijuana,
alcohol and cocaine for the anxiety and no anxiety groups. Median days abstinent from
cocaine did not differ between groups (9 vs 11 days).

Eleven of twenty-nine patients received no diagnosis of mood disorder. Sixty-two
percent (18 of 29) met the criteria for mood disorder of which 14 were diagnosed with
Major Depression. For all 18 patients with mood disorder, the first major episode
followed age at which patients met criteria for anxiety disorder and preceded any cocaine
use. We found significantly more anxiety disorders in those patients with mood
disorders: 80% vs 43%; (12 of 15 vs 6 of 14). Additionally, the early onset anxiety
group had significantly mom prior hospitalizations (means, 2.2 vs 0.57). More
specifically of patients with a pre-existing anxiety disorder and Major Depression, 8 of 9
had been hospitalized compared to 3 of 5 of those with Major Depression and no pre-
existing anxiety disorder.

We call attention to the importance of evaluating the relationship between early onset
anxiety disorder, major affective disorder, and hospitalization rate in a cocaine dependent
population. We use an individualized “time line” method of evaluation which identifies
age of meeting criteria for any anxiety disorder, episode of mood disorder and meeting
criteria for substance dependence.
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THE RELATIONSHIP BETWEEN CHILDHOOD ABUSE AND
COCAINE DEPENDENCE AMONG PREGNANT FEMALES

K. Jantzen, R. Schottenfeld, J. Leventhal, and S. Ball

As part of a large cross-sectional study being conducted in a hospital based prenatal clinic
caring for a predominately inner-city, poor, and minority population of 209 pregnant
women, we assessed the relationship between self-reported histories of childhood physical
or sexual abuse and cocaine use.

Women who experienced any childhood abuse reported significantly greater rates of
cocaine use than women who were not abused in childhood (39% vs. 14%, p < .001).
Pregnant women who experienced any childhood abuse also reported significantly more
abuse in adulthood (24% vs. 10%, p < .05), and during the current pregnancy (17% vs.
4%, p < .002) than pregnant women who were not abused in childhood. Thus, childhood
physical and sexual abuse appear to be risk factors for cocaine use and subsequent sexual
or physical abuse in adulthood.
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CHILDHOOD TRAUMA AND PTSD IN SUBSTANCE ABUSE
INPATIENTS

E. Triffleman, K. Delucchi, and C. Marmar

Childhood trauma--defined as abuse or neglect--is prevalent in the US general population.
Some estimate that up to 2.5 million children have been physically or sexually abused.
Such histories are common in clinical populations, where rates of 15-80% have been
found. This study undertook two aims: (1) to examine the prevalence of childhood trauma
(ChTr) in adult substance abuse inpatients; and (2) to examine the association of ChTr and
adult substance use disorders, controlling for PTSD.

Methods: A convenience sample of new admissions to the San Francisco Veterans Affairs
Medical Center Substance Abuse Inpatient Unit. Subjects were screened MMSE > 26.
Measures included the Traumatic Antecedents Interview (Herman, Perry and van der Kolk,
1989); the SCID PTSD and Psychoactive Substance Use Disorders modules; and the ASL

Results: N=36 males. Mean age 45+7 yr; 30% homeless; 41% black; 39% white, 20%
other. The most common substance dependence disorders were alcohol (95%); cocaine
(63%); cannabis (35%) and opioids (35%). Mean yrs of drug use was 14+5 years;
Subjects had a mean of 3.4+2.2 lifetime substance dependence disorders. 58% of the
sample met lifetime criteria for PTSD. 77% of the sample have been exposed to at least
one type of severe childhood trauma, with 46% severe physical abuse, 43%
loss/separation, 25% severe sexual abuse and 43% had witnessed severe intrafamilial
violence. Mean total ChTr score was 4.6+2.0 (range 0-8). Greater ChTr was associated
with greater numbers of substance dependence disorders (r=52, p<01); ASI drug
composite score (r=0.37, p<.0l) and lifetime PTSD (r=0.33, p<.04). Number of
substance dependence disorders, but not ASI drug composite score, was correlated with
lifetime PTSD (r=0.37, p<.03). In a stepwise hierarchical multiple regression, ChTr was
found to account for a significant increment of variance after age, ethnicity, family history
of alcohol problems and PTSD were controlled for R® change=.1348, adjusted
(R*=.2795; final equation p<.0142). This model was not predictive of ASI drug
composite score.

Discussion: ChTr histories were prevalent in this sample of poor, multiethnic male
veterans. This prevalence is consistent with rates reported within other clinical
populations. The relationship between childhood trauma and number of substance use
disorders may be suggestive of the role of environmental determinants in initiation and/or
maintenance of substance use problems. Further research is needed to examine this
relationship further, and to examine possible treatment implications.
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EARLY CHILDHOOD LOSSES AS A GATEWAY TO
ADDICTIONS

P. Jackson, D. B. Dewart, R. A. Roemer, and A. Cornwell

Grieving is a healing process for any one who has suffered a loss. Grievers, who have lost
a loved one, may experience complaints of decreased appetite, sleeplessness, fatigue, and
difficulty concentrating. Often they complain of sadness, despair, anger, and guilt. They
may be preoccupied with the deceased person and report frequent dreams having the
deceased person as a central theme. A pathologic grief reaction often results when the
patient denies or inhibits the normal grief process. They fail to deal with the reality of the
loss, which may be demonstrated by experiencing the physical symptoms of the deceased
or presenting with false euphoria. The patient often complains of extreme guilt and self
reproach. If this course is allowed to continue psychosis and/or symptoms of major
depression may ensue.

Bowlby (1979) reported on the psychiatric sequelaec of the loss in childhood of a parental
figure. He noted that those who suffer from subsequent psychiatric disturbances show
impairment of the capacity for affectional bonding. He also states that two syndromes are
consistently present: psvchopathic personality and depression. He noted that the childhoods
of these individuals were surrounded by death, separation, or divorce of the parents or by
other events causing problems in affectional bonds. According to Skolnick (1979), loss
plays a central role in the etiology of substance abuse. He asserts that drug-addicted
individuals resorted to drugs in an attempt to resolve major losses. We present case
examples which support failure to grieve the loss of a primary support person in
relationship to the development of addictions.

A high incidence of early childhood loss of a primary caretaker or nurturer (mother, father,
aunt, etc.) was noted in a pilot sample of drug and alcohol dependent patients. The losses
that produced the most pathological effects were centered around death of the primary
support person. Three case examples are presented to highlight the need for early
intervention at the time of loss in early childhood and adolescence. This indicates a need to
develop strategies to deal with loss and bereavement issues as they relates to chemical
abuse and addictive behaviors. The data would also suggest a role for psychotherapy
during treatment to address unresolved or delayed grief reactions.
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CONDUCT DISORDER AND RISK FACTORS FOR
SUBSTANCE ABUSE

G. Dale, Jr. and E. G. Singleton

A relationship between substance abuse and criminal violence among adults is well
established, yet little information exists on the association of alcohol and other drug abuse
among youth who commit similar offenses. This investigation reviews the case histories of
adolescents diagnosed with conduct disorder. Comorbidity of alcohol and other drug
problems, mental disorders, and interpersonal violence was examined and increased risks
of co-occuring substance abuse and emotional problems were found. The comorbidity of
interpersonal violence with alcohol and other drug problems and mental disorder was not
evident, but the rate of violence was less extensive than the rates found among adults who
commit similar crimes. Specific sets of risk factors and psychological characteristics were
associated with increased prevalence rates for each disorder. Four models of risk are
presented.
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VIOLENCE AND DRUG USE IN CONDUCT DISORDERED BOYS

S. E. Young, S. K. Mikulich, and T. J. Crowley

Does substance use predict the intensity of physical violence? We addressed this
question among 94 Conduct Disordered, substance abusing males referred for residential
treatment. Boys reported engaging in antisocial and criminal behavior before their
regular substance use and Substance Dependence symptoms began to develop. Severity
of Conduct Disorder predicted severity of both a peak violence (p<.01) score and the
number of DSM III-R Substance Dependence Diagnoses (p<.001). There was not a
significant relationship between violence score and Substance Dependence. Age or onset
of these problems predicted the onset of related problems. Those boys who received
abuse or dependence diagnoses (n=71) for both alcohol and marijuana were more likely
to fight while intoxicated with alcohol than with marijuana.
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SCHOOLING, SUBSTANCE DEPENDENCE, AND CONDUCT
DISORDER

J. Hardy, S. K. Mikulich, S. E. Young, and T. J. Crowley

How are drug problems and behavioral disorders related to academic performance
among severely affected adolescents?

STUDY:

One hundred and eight males (ages 13-19 years) in residential treatment for Conduct
Disorder and Substance Dependence are evaluated with the following battery of
educational, psychiatric, and behavioral instruments: Diagnostic Interview Schedule for.
Children-2, Comprehensive Addiction Severity Index for Adolescents, Composite
International Diagnostic Interview Substance Abuse Module, Wechsler Adult Intelligence
Scales-Revised (boys > 15 years), Wechsler Intelligence Scales for Children-Revised
(boys < 16 years), Modified Lewis Aggression Scale, Conners Teacher’s Questionnaire,
and Woodcock-Johnson Achievement Tests.

FINDINGS:

All boys meet criteria for DSM-III-R Conduct Disorder; 18% meet criteria for Attention
Deficit Hyperactivity Disorder (A.D.H.D.) and 54% report 8 or more symptoms of
A.D.H.D. On average, these boys are rated as highly aggressive and meet criteria for
Substance Dependence diagnoses for more than 3 drug categories. 1.Q. testing reveals
average intelligence (full scale = 98.2) but significantly higher performance (101.4) than
verbal (96.3) 1.Q. scores (p<.001). These boys are very academically delayed, averaging
2.4 to 3.5 grade levels behind expected age ability depending upon discipline. History of
repeating a school grade is significantly associated with greater academic delay (p=.01),
but not with 1.Q. or behavior variables. For the 49 boys for whom complete data is
available, two-step factor analysis identifies three factors accounting for 64% of the total
variance and defines the characteristics of: 1-conduct-aggression-drug problems, 2-
school ability and intelligence, and 3-classroom immaturity.

CONCLUSIONS:

Youths referred for residential treatment of Conduct Disorder and Substance Dependence
may suffer from marked academic delay despite average intelligence continues to
strongly correlate with delay. Although drug and conduct problems, as well as high
aggression and symptoms of A.D.H.D. are common, they are distinct characteristics
which do not correlate with academic ability in our population. These findings
underscore the need for specific evaluation and remediation of academic delay in boys
referred for residential treatment of Substance Dependence and conduct disturbances
without presumption based upon the severity of these referring conditions.

REFERENCE: Available upon request.
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GENDER COMPARISONS OF PSYCHOLOGICAL SYMPTOMS IN
SUBSTANCE-DEPENDENT ADOLESCENTS: SUGAR AND SPICE?

C. L. Martin, T. Moss, S. Mikulich, D. Shanks, K. Hill-Young, and T. J.
Crowley

Little research has been done on girls diagnosed with drug dependence and conduct
disorder. Therefore, the treatment needs of this population are difficult to evaluate. The
present study documents the effect of gender on substance use. conduct disorder,
aggression and depression. A population of 74 substance dependent adolescent boys with
conduct disorder were compared to a similar population of 20 adolescent girls. No
significant differences were found in the number of substance dependent diagnoses or age
of onset of first regular drug use. General population studies indicate that boys are
significantly more aggressive than girls. In our population, we found only a slight
significance. In behaviors such as initiating fights, fighting with weapons and physical
cruelty, we found no significant differences. Girls were found to be significantly more
depressed than boys and were more likely to run away. Treatment implications are
suggested.
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DEVELOPMENT OF A STRUCTURED INTERVIEW FOR THE
ASSESSMENT OF CHILD ABUSE IN SUBSTANCE DEPENDENT
ADOLESCENTS

D.A. Shanks, S. Krill-Smith, and T. J. Crowley

We report preliminary testing of a structured interview for assessing among adolescents
childhood experiences of neglect and physical or sexual abuse; we relate that history to
substance diagnoses. The 54-item structured interview includes 25 items on neglect, 15
items on physical abuse, 17 items on sexual abuse, and a final section exploring victims’
perceptions of the effects of these experiences. A structured probe for each critical-
direction response assesses duration or frequency, relationship to the perpetrator, whether
victim or perpetrator were intoxicated during the event, and severity of injuries. We have
prepared SPSS-based computer entry routines for these data, readily permitting statistical
analyses. We report preliminary data on 19 adolescent male and female patients (ages
13-18), who have Conduct Disorder (Diagnostic Interview Schedule for Children) and
Substance Abuse or Dependence (CIDI-SAM), and who were admitted for evaluation
and/or treatment. All youths report at least one abuse or neglect item, with a mean of 11
positive items per youth. Over three-quarters of youths report a perpetrator intoxicated,
and over half report that the victim was intoxicated during an episode of abuse/neglect.
One-fourth report rape. Over one-fifth state that the abuse or neglect resulted in their
taking drugs or alcohol. There is a significant (r=0.71; p<0.01) correlation of
abuse/neglect duration versus number of drug abuse or dependence diagnoses. These
preliminary results reveal a remarkably high prevalence of abuse and neglect in this
population and a striking relationship between duration of abuse and neglect and number
of drug diagnoses. We discuss plans for further instrument development.
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EVENT-RELATED POTENTIAL INDICATIONS OF RISK FOR
DEVELOPING SUBSTANCE ABUSE DISORDERS

J. Brigham, H. B. Moss, R. E. Tarter, R. I. Herning, and D. E. Mazzarella

This study utilized event-related potentials to differentiate sons of substance abusers
(family history positive, FHP, n=21) from control subjects at average risk for substance
abuse (family history negative, FHN, n=27). As part of a longitudinal study of substance
abuse risk in prepubertal boys, we studied electrophysiological differences between 10-
12-year-old sons of substance abusers and sons of parents with no substance abuse
history.

Subjects were assessed with an auditory “oddball” task in which target stimulus
probability was manipulated at .10, .30, and .50. ERPs were collected at Fz, Cz, Pz, P3,
and P4 recording sites with a .01-30 Hz bandpass. Stimuli were 1000 Hz (non-target)
and 2000 Hz (target) presented every 2 seconds. Subjects were instructed to count only
target stimuli. Components measured were P3(00) and a negative component at 600 ms
post-stimulus  (N600).

Four-factor (FH group x Probability x Stimulus x Electrode) multivariate analyses of
variance were applied to amplitude and latency data from the P3 and N600 components,
with separate analyses for midline and parietal leads. FHP and FHN differed in N600
amplitude and latency. (All statistical probabilities were p<.05). N600 amplitude was
lower in FHP than in FHN at parietal sites (FH x Stimulus interaction, F=6.59, 1,828 df,
p=.01). N600 latency was longer in FHP (643 ms) than in FHN (544 ms), differing in
target and nontarget responses in all probability conditions at midline (FH x Probability x
Stimulus interaction, F=3.70, 2,828 df, p=.025) and parietal (F=4.96, 2,828 df, p=.007)
sites.

Pre-adolescent boys considered at risk for development of a substance abuse disorder
showed lower amplitude and longer latency on a show negative deflection or component,
‘N600’. This component is believed to be associated with cognitive reprocessing.
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PSYCHOLOGICAL PROFILES OF SUBSTANCE ABUSERS WITH
A FAMILY HISTORY OF SUBSTANCE ABUSE

J. Schneider, J. A. Hoffman, J. J. Koman III, P. M. Flynn, J. W. Luckey,
D. Wish, and S. Karson

=

Initial analyses of intake interview data from 465 clients secking drug abuse treatment in’
Washington, D.C. have revealed that 304 clients (65%) reported that one or more of their
family members had a history of alcohol and/or drug abuse. Clients with a family history
of alcohol and/or drug abuse received significantly higher scores on eight of nine Brief
Symptom Inventory (BSI) derived scores and the BSI General Severity Index, eight of 22
Million Clinical Multiaxial Inventory II scales, five of six State-Trait Anger Expression
Inventory scales, and several questions about physical and sexual abuse from the intake
interview. Future prevention and treatment efforts with similar client populations need to
recognize the critical role that the family may play in affecting clients during and after
addiction treatment.
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ANTISOCIAL PERSONALITY DISORDER AMONG HOMELESS
MENTALLY ILL SUBSTANCE ABUSERS: A COMPARISON OF
THE DIS AND SCID

J. Rivera, M. Rahav, and D. Ng-Mak

The Diagnostic Interview Schedule (DIS) and the Structured Clinical Interview for
DSM-III-R (SCID) both provide a determination of psychiatric diagnosis according to
DSM-III-R criteria. The DIS is a structured interview with high reliability that is
administered by trained non-clinicians. The SCID is a semi-structured interview that
formalizes questions and decision rules, but allows for clinical judgment. This paper
examines the agreement between the DIS and the SCID on the diagnosis of antisocial
personality disorder (APD) using both the current DSM-III-R, and the proposed short
criteria for DSM IV. Both instruments were administered to a sample of men who were
enrolled in long term residential treatment programs for mentally ill chemical abusers.
The presence and absence of each symptom and the overall diagnosis of Antisocial
Personality Disorder were compared for each instrument. The sample consisted of 54
homeless MICA males over the age of 21 who had extensive histories of psychiatric
hospital stays, substance abuse, underemployment and homelessness, but comparatively
less incarceration.

Agreement between the SCID and DIS on APD is relatively low although consistent
with other findings for this disorder. The differences found in assessment of symptoms
stem from both the method used to gather the information as well as specific criteria
used to test for the presence of a behavioral problem. Symptoms contributed differently
to the final outcome of the disorder depending on the instrument used and the criteria
set used. For example, given that the DSM-III-R diagnostic rules require any three or
more positives out of 12 responses for conduct disorder, a rank ordered comparison
based on measures of association provides the basis for conclusions regarding each
symptom’s relative contribution towards the diagnosis in the sample. In this case,
stealing without confrontation, lying and truancy account most strongly for the
diagnosis using the SCID and stealing without confrontation, lying and stealing with
confrontation for the DIS. The prior example also figures strongly in agreement
between DSM-III-R and DSM-IV criteria given that the reduced symptom set consists
of stealing without confrontation, lying and truancy. In the case of the DSM-IV criteria
set, the agreement rate for the SCID lowers with the exclusion of the other items while
the agreement rate for the DIS increases. The agreement rate of the DIS, however,
remains lower. The DIS and the SCID show differences in sensitivity to various items
which, for this population, may reflect circumstantial rather than pathological
conditions. The major criteria used for the “no planning” or “impulsiveness” indicator
may actually be more reflective of the condition of homelessness. Likewise, the
substance abuse lifestyle may account for the preponderance of illegal behavior,
unemployment, unpaid debts and dishonesty.
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ADDICTION, PSYCHIATRIC, AND OTHER CLINICAL
SEVERITIES IN ACUTE DUAL DIAGNOSIS UNIT
INPATIENTS

R. Ries and M. Mullen

Though a good deal of data exist on persons with psychiatric/addiction comorbidity, most
such data come from general population studies or from defined addiction or psychiatric
services. This is one of the first studies to report data from a defined dual track treatment
unit which is located in a university-staffed urban county hospital in Seattle, Washington.
One-hundred and four acute and emergent patients were classified as having no (N=17),
past/not current (N=50), or current +/- past (N=37) psychoactive substance dependence
(AOD disorder) by using the Computerized DIS-R. Demographic variables were similar
among the groups, but more current AODs had had involuntary psychiatric commitments,
as well as AOD treatments. Though mostly a depressed mood disordered versus
chronically psychotic population, this was about the fifth psychiatric hospitalization for
most patients, with some reporting more than 20. There were “consistent” inconsistencies
between clinical diagnosis/reason for admission versus research ratings (BPRS/SCL-90
and DIS diagnoses). Elevated scores on BPRS and SCL-90 were found in the current
AODs > past > non-duals in inverse proportion to the percentage of clinical diagnoses of
mania/schizophrenia. Thus, it appears that these research ratings were significantly
influenced by current and even history of AOD disorder. Likewise CDIS-R diagnoses for
mania/schizdphrenia appear strongly influenced by both current and history of AOD
disorder. The CDIS-R issued research diagnoses of schizophrenia or mania 5-6 times
more frequently than clinicians in current AOD, 2-3 times in past, but in equivalent
percentages in non-duals. This suggests that even though logic exists in the DIS to screen
for substance-induced symptoms, such symptoms appear to highly influence diagnoses.
A further finding was that rigorous structured interviews were poorly tolerated by acute
psychotic patients leading to decompensations, termination of interviews and/or data bias.
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PREVALENCE OF SOMATIZATION DISORDER (BRIQUET’S
SYNDROME) AMONG METHADONE MAINTENANCE THERAPY
PATIENTS

G. Jean-Pierre, L. S. Brown, Jr., and R. Villagomez

The objective of this study was to report the prevalence of somatization disorder
(Briquet’s syndrome) in methadone maintenance treatment clients and their pattern of use
of health care service. In 1991, at the methadone maintenance clinics in New York City,
715 patients were screened with 4 instruments: Q-DIS, ASI, BDI, and TSR. Using
positive diagnosis of somatization disorder of Q-DIS, 31 (4.3%) patients were identified
as somatizers. They were mostly blacks (35%), Hispanics (29%), whites (9%),
American-Indians (3.2%), others (12.9%) respectively, 100% unemployed and females
(77%). Somatizers were also found positive for nicotine dependence (90%), anxiety

(5 1.6%), and depression (4 1%). Analysis of variance to test the variable sex and mean
TSR score disclosed significant difference between somatic and non-somatic for use of
psychological service (p<0.007). Using the median TSR score to determine the level of
health care used by somatizers, statistical analysis found female somatizers requested
more psychological services than male somizaters. Across the general sample, female
health care use was greater for medical (p=0.05) and psychological services (p<0.001).
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DIAGNOSTIC AGREEMENT BETWEEN THE STRUCTURED
CLINICAL INTERVIEW FOR THE DSM-III-R AND THE
ALCOHOL RESEARCH CENTER INTAKE INTERVIEW

L. J. Felch, R. K. Brooner, K. A. Varner, V. L. King, and G. E. Bigelow

The Alcohol Research Center Intake Interview (ARC) was developed by Schuckit et al.
(1988) to facilitate structured psychiatric diagnostic assessment of substance abusers. To
reduce interview time, the instrument assesses a subset of psychiatric disorders of high
prevalence in substance abusers (e.g., major depression, antisocial personality) or high
morbidity (e.g., schizophrenia). Schuckit et al. (1988) reported agreement rates of 91-
100% between the ARC and the SADS, based on a small sample of 20 alcoholics. The
present study is the first to examine the lifetime diagnostic agreement rates between the
ARC and the Structured Clinical Interview for DSM-III-R (SCID) (Spitzer 1988) in a
population of opiate dependent subjects. This study also provides estimates of diagnostic
agreement in a large sample.

Patients were 250 opiate abusers newly admitted to an outpatient treatment program that
incorporated methadone substitution therapy. Fifty-two percent of the sample was female.
The mean age was 34.0 years (5.d.=6.7), with an average of 10.9 years of education
(s.d.=2.2). Seventy-four percent were unemployed and 70 percent were Caucasian. SCID
and the ARC interviews were given in counter-balanced order between weeks three and
four of treatment, with the second interview following the first by three to seven days. The
second interviewer was blind to the results of the first interview.

Among the lifetime non-substance use disorders, only major depression and antisocial
personality (APD) had prevalences greater than 5%; the kappas were .56 and .75
respectively. The main source of disagreement between interviews was discrepancies in the
reports made by patients. For APD, most disagreements resulted from discrepant patient
reports on the before-age-15 criteria. As expected in a chronic drug dependent sample,
lifetime substance use disorders were frequently diagnosed. Kappas for substance
Dependence diagnoses were in the good to excellent range for most substances (e.g.,
opioid= 1.00, cocaine=.76), with the exception of cannibis (.30). The kappas for
substance Abuse diagnoses were uniformly poor (range=-.03 to .17, median=.07). In
summary, the overall agreement rates between interviews were good to excellent, with the
exception of cannabis Dependence and all of the Abuse diagnoses.
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A COMPARISON OF MMPI AND MMPI-2 HIGH-POINT
SCORES AMONG METHADONE MAINTENANCE CLIENTS

S. D. Husband and M. Y. Iguchi

The introduction of the MMPI-2 has raised issues regarding the comparability of the MMPI
and MMPI-2, including the degree to which MMPI-2 results may be interpreted based upon
the large body of research that is available for the MMPI. This study compared MMPI and
MMPI-2 high-point scores in a group of inner-city, methadone maintenance clients.
Eighty-nine subjects volunteered to participate and completed both the MMPI and MMPI-2
on two successive days at the methadone clinic they attended. Fifty-one subjects produced
valid profiles on both the MMPI and MMPI-2. Of these 51 valid MMPI/MMPI-2 pairs,
57% had the same high point or 2-point code, and 31% had one common scale among the
two highest scales on each profile. Twelve percent had no common scale among the two
highest scales of each profile.

Thirty-nine pairs had clinical elevations on both profiles in the pair (7 70 for MMPI and
T 65 for MMPI-2). Of these, 61% of the pairs had the same high point or 2-point code,
and 31% had one common scale among the two highest scales on each profile. Eight
percent of these pairs had no common scale among the two highest scales of each profile.

Using Graham et al’s (1991) 5-point criterion for well-defined profiles, of the 26 pairs in
which both profiles met this criterion, 58% had the same high point or 2-point code, and
19% had a well-defined high point on one test which was contained within the well-defined
2-point code of the other. Eight percent had one common scale between the well-defined 2-
point code of each profile in the pair. Fifteen percent of these pairs had no common scale
among the highest one or two well-defined scales.

Although the sample size is modest, and congruence almost certainly was diminished
because of temporal instability and the relatively large number of poorly-defined profile
pairs, these results appear to offer support for the use of the MMPI-2 in this population.
REFERENCE:

Graham, J.R.; Timbrook, R.E.; Ben-Porath, Y.S.; & Butcher, J.N. Code-type congruence
between MMPI and MMPI-2: Separating fact from artifact. J Pers Assess, 57(2): 205-
215, 1991.

ACKNOWLEDGEMENT:

This research was supported by grant # R18 DAO 6096 awarded by the National Institute
on Drug Abuse.

AFFILIATION:

Hahnemann University School of Medicine, Department of Mental Health Sciences,
Division of Addiction Research and Treatment, Philadelphia, PA

175



PSYCHOSEXUAL FUNCTIONING IN DRUG-DEPENDENT
AND NON-DRUG DEPENDENT WOMEN

D. Svikis, P. Rutigliano, R. Brooner, A. Gupman, P. Gazaway and P.
Fagan

Psychosexual functioning was examined in opioid-dependent women (N=57) who were
outpatients in a methadone maintenance program. Results were compared to control
subjects (N=50) who were from the same geographic area but did not have a history of
drug-abuse problems. In general, both opioid-dependent and control women exhibited a
wide range of sexual attitudes, values, and behaviors. Both groups were similar in terms
of age of onset and types of sexual experiences reported during their lifetime and over the
past 60 days. Analysis of the prevalence of specific sexual behaviors between lifetime and
past 60 days revealed similar results in each group. There were no differences in opioid-
dependent and control subjects in accuracy of sexual information, sexual fantasy, body
image, sexual satisfaction, or level of psychological distress. However, opioid-dependent
women reported having a lower sexual drive than control subjects, which may reflect the
pharmacological effects of opioids on sexual functioning. Opioid-dependent subjects also
were more likely to endorse more stereotypically masculine and feminine gender roles and
to have less provincial attitudes about sex than control subjects. The implications of these
findings for HIV prevention is discussed.
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PREVALENCE OF ANXIETY AND AFFECTIVE DISORDERS
IN A METHADONE MAINTENANCE TREATMENT SAMPLE

J. B. Milby, M. K. Sims, S. Khuder, J. Schumacher,
N. Huggins, A. T. McLellan, G. Woody, and N. Haas

To estimate prevalence of Anxiety and Affective Disorders in methadone maintenance
treatment a random sample from three diverse methadone maintenance populations
(n=271) was followed after six years by an independent research team. Subjects (n=102)
from VAMC’s at Philadelphia and Sepulveda and the University of Alabama at
Birmingham’s program were given a DSM III-R standardized interview to assess Anxiety
and Affective Disorders. To assess diagnostic reliability a 44% random sample was
administered the DSM III-R interview by the senior clinician immediately following the
first interview. To assess diagnostic validity Spielberger Anxiety Scales and the Beck
Depression Inventory were administered. Diagnostic reliability, defined as percent
agreement between the senior clinician and research interviewers was 75% for Anxiety,
80% for Affective Disorders, and 80% for both when agreement on non-diagnosis was
considered. Percent agreements were much lower for specific diagnoses.

Anxiety Disorder was diagnosed in 55%, with PTSD 31% and Generalized Anxiety
Disorder 20%, most prevalent. Affective Disorders were found in 57.8% with Major
Depression 31.4% and Bipolar Disorder 12.7%. No diagnosis in addition to Substance
Use Disorders was found in 25.5%. There was significant co-morbidity of Anxiety and
Affective Disorders. In 36.3% of subjects with an Anxiety Disorder there was also an
Affective Disorder, Chi Square=5.363, p< .021. There was no significant difference in
prevalence of either disorder between treatment and no-treatment groups. Significant
differences on the Spielberger Anxiety Scales and the Beck Depression Inventory from
subjects with vs. without Anxiety or Affective Disorder provide evidence for validity of
diagnoses assigned. Subjects with Anxiety Disorders scored significantly higher on the
Spielberger State Anxiety Scale than those without Anxiety Disorders, mean=45.69 vs.
34.52, t=4.98, df=100, (p<.0000), and significantly higher on the Trait Scale 46.57 vs.
36.90, t=5.45, df=100, p<.0000. Subjects with Affective Disorders scored significantly
higher than those without Affective Disorders on the Beck Depression Inventory,
mean=15.07 (SD=11.2) vs 7.77 (SD=6.92), t=4.10, df=98, p<.0001.

Findings suggest opiate addicts in methadone maintenance usually have other co-existing
Mental Disorders requiring thorough assessment and treatment in addition to drug
counseling. Possible selection bias, based on estimating prevalence from subjects who
could be located and followed vs. those who could not, cannot be ruled out. However,
analysis of baseline demographic data in followed vs. un-followed groups yielded no
significant differences. High prevalence of PTSD is likely associated with the large
proportion of followed veterans and may not be representative of treated opioid addicts.
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PERSONALITY DISORDERS AND TREATMENT RESPONSE
IN OPIATE ADDICTS

J. S. Cacciola, M. J. Rutherford, and A. I. Alterman

Personality disorders (PDs) were diagnosed, using the Structured Interview for DSM-III-
R Personality (SIDP-R), in 156 males recently admitted to methadone maintenance
treatment. Sixty-four percent had at least one PD and 27% had two or more. The most
frequently occurring PD was antisocial personality disorder (APD - 36%); no other spe-
cific PDs occurred in more than 10% of the sample. Seven month treatment outcome was
assessed in seven problem areas - medical, employment, drug, alcohol, legal, fam-
ily/social and psychiatric status, by comparing intake and follow-up data from the
Addiction Severity Index (ASI). Subjects with and without PDs improved over time in
most of the problem areas assessed, additionally the magnitude of improvement was
generally equivalent for PD and no PD subjects. PD subjects, nevertheless, had more
severe problems in most areas at intake and at follow-up. There were several more specific
findings. Subjects with more than one PD were particularly psychiatrically symptomatic.
Cluster C PDs were related to more psychiatric and family/social problems. APD was
associated with more alcohol and legal problems. Although PD subjects do improve with
treatment, additional focused interventions may be warranted because of their more severe
problem status.
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VALIDITY OF SELF-REPORTS OF HEROIN AND COCAINE
USE IN METHADONE MAINTENANCE PATIENTS: DATA
FROM REPEATED ASSESSMENTS

D. A. Wasserman, B. E. Havassy, M. G. Weinstein, and S. M. Hall

OBJECTIVES: To assess the validity of methadone-maintenance patients’ self-reports of
heroin and cocaine use across multiple assessments and to identify demographic, treatment-
related, and psychological predictors of valid reporting.

METHOD: As part of a study of predictors of needle use during methadone-maintenance
treatment, 81 patients from four treatment programs were interviewed twice per week for
up to 10 weeks. At each interview, Ss gave a urine sample and reported their drug use. Ss
were informed that data would not be shared with treatment staff. Self-reports (SR) of
heroin and cocaine use were compared to urine toxicology (UA) screens for morphine and
benzoylecgonine. UA findings were considered the “gold standard” for establishing drug
use. Validity indices were sensitivity, specificity, and chance-corrected overall agreement.

RESULTS: Ss often did not report drug use when urines were positive, resulting in low
sensitivities for self-reports, particularly for cocaine. Ss rarely reported drug use when
urines were negative (high specificities). Overall agreement (kappa) between UA results
and self-reports was fair to good. Individual Ss varied over time in reporting UA-
established drug use. Over half of Ss with 2 or more morphine-positive specimens, or 2 or
more benzoylecgonine-positive specimens, were inconsistent in reporting their presumed
use. No demographic or treatment-related variables predicted validity of self-reports. S
with a current DSM-III-R diagnosis of antisocial personality disorder (by the Diagnostic
Interview Schedule), however, were more likely to report UA-detected cocaine use.

CONCLUSIONS: (1) Methadone patients frequently do not report UA-detected drug use,
particularly cocaine, despite confidentiality of the data. (2) Self-reporting of UA-detected
drug use tends to be inconsistent over time. (3) Reporting current drug use may correlate
with admitting other socially disapproved behaviors.
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TUBERCULOSIS AND ANERGY TESTING IN AN URBAN
DEPARTMENT OF VETERANS AFFAIRS
(DVA) METHADONE CLINIC: COMPLIANCE AND RESULTS

L. Borg, A. Ho and M. J. Kreek

Tuberculosis is a growing concern for inner city residents. Studies of tuberculosis among
urban methadone patients have been limited and complicated by the presence of anergy in
HIV-seropositive patients (Selwyn et al. 1989, 1992). Anergy is defined as the inability to
mount a T-lymphocyte mediated delayed-type hypersensitivity (DTH) response to skin test
antigens (CDC 1991). In this study, former heroin addicts in methadone treatment at an
urban DVA clinic were tested for tuberculosis exposure using the tuberculin purified
protein derivative (PPD) skin test. A positive PPD was defined as >10 mm of induration
in known HIV-seronegative patients and >5 mm in HIV-seropositive patients and those of
unknown HIV status (CDC 1991). Patients were tested for cutaneous anergy (response of
2 mm of induration) using the intracutaneous or Mantoux-type method with Candida and
mumps antigens. Seventy-two patients out of a total urban methadone clinic population of
81 subjects (89%) were tested (six refused testing and three were unavailable). Of those
patients who refused or did not complete testing, nine were PPD positive by self report or
documentation. Fifty-two subjects or 64% of the total clinic population completed testing.
Ten of these patients had a positive PPD response ranging from 14-25 mm of induration;
all ten patients subsequently had chest x-rays which were negative for active tuberculosis.
Of the patients who completed testing, 19% were PPD positive. HIV status in these
patients was unknown (eight) or seronegative (two). Twenty-five patients were PPD
negative (but had a positive response to Candida and mumps) and required no further
follow-up. Seventeen patients who completed testing were anergic so that exposure to
tuberculosis could not be determined by the PPD skin test (of these, 13 patients or 76%
were HIV seropositive). All 17 of these patients although asymptomatic were referred to
the DVA-affiliated infectious diseases clinic for further evaluation. In the thirteen patients
who complied with the referral, there was no clinical or radiologic evidence for active
tuberculosis. These findings illustrate some of the difficulties and benefits in screening for
tuberculosis in this population and also demonstrate the absence of active tuberculosis
found in this urban methadone clinic.
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SUBSTANCE USE IN CHRONIC PAIN PATIENTS: A
TOXICOLOGICAL STUDY

K. Ingersoll, D. Hailer, K. Dawson, A. Poklis, and A. Radii

The purpose of this study was to determine base rates of prescription and recreational
drug use among chronic pain patients based on the objective data of urine drug screens.
Two hundred and ninety-five consecutive admissions to the MCV Pain Center submitted
to urine drug screens and provided demographic and medical information at intake.
Subjects included 136 men and 159 women aged 16-86. Seventy-one percent were over
35; 72% were Caucasian, 27% African-American, and 1% Asian-American. Pain
diagnoses included MDPS (39%), RSD (20%), Back Pain (19%), Neuropathy (9%),
Headache (1%), and other (13%). Urines were screened for Rx and recreational drugs
using Syva EMIT-d.a.u. Immunoassays and ToxiLab thin layer chromatography system.

RESULTS:

The degree of agreement between self-report and urine toxicology was very poor; Kappas
ranged from .25 to .34. Patients over-reported use of narcotics, benzodiazepines,
barbiturates, and tricyclics, suggesting noncompliance or sporadic dosing. No patients
reported recreational drug use on intake. Urine toxicology revealed that 44% of patients
took addictive medications recently enough to be detected. Overall, 32% used
prescription drugs (24% opioids, 16% benzodiazepines, and 5% barbiturates). Fifteen
percent used recreational drugs (14% THC, 4% cocaine). Tricyclics/metabolites were
found in 13%. The percentage of drug free patients was stable across age, sex, and race.
However, use patterns varied by race, age, gender, pain cause, worker’s compensation,
litigation, and smoking status. Specifically, more older patients used Rx drugs; more
younger patients used recreational drugs. More Caucasians (35%) used Rx drugs than
African-Americans (24%); in contrast, 23% of African-Americans screened positive for
recreational drugs versus 13% of Caucasians. More women (35%) than men (29%) used
Rx drugs; more men (23%) than women (9%) used recreational drugs. More smokers
used recreational drugs (20% marijuana, 6% cocaine) while 9% of nonsmokers used
marijuana and 3% cocaine. Litigation was inversely related to drug use. More WC
patients used THC than non-WC patients (20% v. 10%).

IMPLICATIONS:

Results indicate that homogeneous sub-groups of drug-using pain patients exist. Chronic
pain patients using drugs must be identified in order to provide proper treatment for pain
and substance abuse. Pain programs should evaluate patients’ use of all dependency-
producing substances. However, patients do not volunteer information about recreational
drug use, even though 15% are actively using, and patients over-report prescription use.
Due to high false positive and false negative rates obtained by self-report alone, we
recommend that more rigorous detection methods be incorporated into clinical practice.
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PARTICIPATION IN NON-TREATMENT DRUG ABUSE
RESIDENTIAL STUDIES REDUCES SELF-REPORTED
PSYCHOPATHOLOGY.

C. Haertzen and I. D. Montoya

Purpose: The growing knowledge of the etiology, effects, and complications of drug abuse
has been made possible in part by research on volunteer drug abusing human subjects. The
psychological safety of their participation in non-treatment residential drug abuse research
protocols has been controversial. To evaluate this, the average raw scores of the Symptom-
Check List-90 Revised (SCL-90R) at the time of recruiting and discharge (40.2+15.6 days
later) from drug abuse non-treatment residential studies was compared.

Methods: Inclusion criteria were: current diagnosis of drug abuse/dependence, and SCL-
90R administered during recruitment and discharge. Exclusion criteria were illiteracy,
major medical or psychiatric disorders, pregnancy, and/or clinical evidence of drug
intoxication. Comparisons between recruitment and discharge data were made using t-tests
for repeated measures. During the time that subjects stayed on the closed residential ward
they received no explicit drug abuse treatment, had recreation activities, free meals, and
non-alcohol drinks, and had to follow written rules.

Results: Of the 233 drug abusing subjects, 228 were males (97.8%), mean (SD) age was
31.8+5.6) years, and years of education 11.7+1.6). One hundred and thirty five
(57.9%) subjects were black, 91 (39.1%) white, and 7 other (3.0%). Self-reported “drug
of choice” was cocaine in 68 (29.2%) subjects, heroin 62 (26.6%). marijuana 53 (22.7%).
and other 37 (21.5%). There was significant reduction (p<.01) between recruiting and
discharge for Obsessive-Compulsive, Interpersonal Sensitivity, Depression, Phobic
Anxiety, Paranoid Ideation, Psychoticism, and Total Scores. For those who reported
cocaine as “drug of choice”, there was significant score reduction (p<.01) for Obsessive-
Compulsive, Interpersonal Sensitivity, Depression, Paranoid Ideation, Psychoticism, and
Total Scores. For those who reported heroin, there was significant score reduction (p<.01)
for Interpersonal Sensitivity, Depression, and Paranoid Ideation. For those who reported
marijuana there was significant score reduction (p<.01) for Obsessive-Compulsive,
Interpersonal Sensitivity, and Psychoticism.

Conclusion: The results showed that participation of drug abusers in non-treatment
residential studies is psychologically safe and suggest a therapeutic effect that may be
associated with removing those individuals from their drug environment and offering a safe
and structured milieu.
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THE VALIDITY OF SELF-REPORTED DRUG USE DURING
FOLLOW-UP EVALUATIONS

M. Randall, D. A. Zanis, and A. T. McLellan

INTRODUCTION: This study examines the validity of patients’ self-reports of drug use
in a sample of methadone maintained patients at follow-up, six months following
treatment admission. Patient self-report data obtained from the Addiction Severity Index
(ASI) covering the previous 30 days were compared against the results of weekly,
randomly scheduled urinalyses over the same period.

OBJECTIVES:

* Examine the validity of self-reported data at follow-up evaluation using urinalysis as a
criterion variable.

¢ Compare different methods of interpreting/reporting self-report and urinalysis data.

* Identify some of the limitations associated with urine collection and self-reported data.

METHODS: Subjects were recruited from the methadone maintenance program of the
Philadelphia (Pa) Veterans Affairs Medical Center and a community based outpatient
methadone program as part of a large scale evaluation of methadone treatment. A total
of 120 subjects voluntarily completed a baseline evaluation consisting of the ASI and
other self-reports. Subjects’ drug use was monitored weekly for 24 consecutive weeks
through randomized urine testing. At the 24-week evaluation point all 66 subjects still in
treatment completed the follow-up version of the ASI and submitted at least one urine
sample, comprising our research sample. Urine specimens were analyzed by the EMIT
system for opiates and cocaine.

DATA ANALYSIS: Urine results and self-reports for opiates and cocaine were
measured as dichotomous variables. Subjects testing negative for drug use on all urine
results were identified as abstinent and subjects testing positive on any drug screen were
considered non-abstinent. Subjects reporting no days of drug use in the past 30 days on
the ASI were identified as abstinent, while reports of any drug use was classified as non-
abstinent. Three methods of measuring self-report and urinalysis data were analyzed:

1. All urine screens during the 24 week period (range=1-8 urines)(N=66).

2. Four urine screens, 1 each week (N=35) for 4 consecutive weeks.

3. A single urine screen at time of follow-up interview (N=56).

RESULTS:

® Self-reports were more likely to detect opiate and cocaine use than urinalysis in each
of the three methods tested.
Less than 6.5% of the subjects under reported drug use for both opiates and cocaine.

* The degree to which self-reports agreed with a positive urinalysis was higher for
tcocaine than opiates. Subjects were more likely to self-report cocaine than opiate use.

* The use of urinalysis and self-reports together as a method to measure drug use was
imore likely to yield higher rates of drug use than urinalysis or self-report alone.
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A MODEL FOR MAINTAINING QUALITY DATA WITH
RESEARCH INTERVIEWS: THE ADDICTION SEVERITY INDEX

I. Fureman, A. T. McLellan, A. Alterman, and D. Zanis

The Addiction Severity Index (ASI) has proven useful in gathering reliable and valid
information on substance abuse patients. A “trained” ASI interviewer has been formally
exposed to the many documented ASI coding rules and conventions, usually through an
ASI training seminar; an “untrained” ASI interviewer has not. It has generally been
assumed that (1) the ASI training materials provide clear guidelines about how to code
information received during an ASI interview, and (2) the interviewer will remember the
rules presented during the initial training seminar throughout the period that s/he will be
conducting interviews. Therefore, s/he will make coding decisions that are similar to
those being made by similarly trained colleagues. A quiz was recently developed at our
center to test the assumption that a group of trained and experienced ASI interviewers
would answer ASI questions the same way. A sample of 31 individuals currently
responsible for conducting ASI interviews for research projects completed the quiz.
Included were 20 research assistants, six research supervisors, and live investigators,
who had been conducting ASI interviews at the center for at least six months. The quiz
included a series of multiple choice questions that addressed the following areas: (1)
coping with difficult interviewing situations, (2) recognizing current coding conventions,
and (3) understanding the relationships among the sections of the ASIL. Because the goal
of the quiz was to uncover center-wide inconsistencies, the questions on the quiz focused
on areas in which rules seemed open to interpretation. Scores on the quiz ranged from
52% to 97%, with a mean score of 80%. The quiz score was not related to either the
number of months that an interviewer worked at the center, or the number of ASI
interviews done in a month. The individual questions on the quiz provided the most
useful information for quality assurance purposes. If less than 75% of the interviewers
answered any individual item correctly, the item was labeled a “problem area.” The quiz
uncovered problems in understanding the rules used to describe several variables,
including drug treatment episodes, cash spent on drugs, and years of “regular” substance
use. Based on the data gathered through our coding convention quiz, one might conclude
that it is important to regularly monitor the abilities of interviewers to consistently code
research interviews such as the ASIL It should be stressed that the ability to memorize
the documented coding rules constitutes only one part of administering a structured
interview. Certainly, a competent ASI interviewer should also possess the ability to
probe, clarify and restate points throughout the interview, without sacrificing rapport.
This quiz has not provided us with any information on interviewers’ abilities to form
rapport with patients. It is recommended that this type of coding convention measure be
augmented by direct supervision, to uncover problems with interviewer style, which may
not be otherwise revealed. This coding quiz is the first in a series of quality assurance
procedures that we have adopted to increase the reliability of the information gathered
with the ASL
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PSYCHIATRIC REFERRAL IN METHADONE MAINTENANCE

A. J. Saxon, P. M. Grekin, D. Voirin, E. A. Wells, D. A. Calsyn, and
R. Jackson

This study examined psychiatric referral patterns in a sample of 232 admissions to a
methadone maintenance program. At treatment entry patients were assessed with the
Addiction Severity Index (ASI) and the Millon Clinical Multiaxial Inventory (MCMI).
Methadone counselors remained blind to results of these assessments but could refer
patients for psychiatric evaluation based on clinical judgment. Patients provided random
weekly urine specimens. Referred patients (n=39, 16.8%) did not differ from non-
referred subjects on demographics besides race: Fewer black (n=9, 10.5%) vs. non-
blacks (n=30, 20.5%) received referrals (p<.05). Referrals had higher ASI composite
psychiatric scores (mean=0.34, SD=0.26) than did non-referrals (0.14, 0.19, p<.0001). A
greater proportion of referrals scored in the range indicating presence of a disorder on the
MCMI clinical syndrome scales of Anxiety, Dysthymia, Psychotic Thinking, and
Psychotic Depression. Clinical Axis I diagnoses for referrals completing psychiatric
evaluation (n=32, 82.1%) included unipolar and bipolar mood disorders (74.8%), Anxiety
disorders (25.1%). Eating disorders (6.3%). Schizophrenia (3.1%) and none (25%;
Percentages total more than 100 because of multiple diagnoses). Treatments included
psychotherapy only (15.6%). medications only (25.0%). both (43.8%). and none (15.6%).
Evaluated patients were compared on outcomes with 2 groups of non-referrals who
remained in treatment at least 4.5 months (the median time in treatment when referrals
were made). The first comparison group (Should Refer, n=61) exhibited comparable
psychopathology to the referrals as demonstrated by elevations on at least one of the
aforementioned MCMI scales and/or the Psychotic Delusion MCMI scale. The other
comparison group (Should Not Refer, n=74) had no elevations on these scales. The
evaluated group gave a lower percentage of drug positive urines during the course of
treatment (mean=43.0+30.0%) than did the Should Refer group (67.0+23.0%, p=.001)
and remained longer in treatment (median months=20.6) than did the Should Refer (9.8,
p<.001) or Should Not Refer groups (10.8, p<.001). However, the evaluated and
comparisons groups also differed significantly in urinalysis results in the first 4.5 months.
Therefore, the ultimate comparison groups consisted of patients who had low drug use
during the first 4.5 months. This subset of Should Refer patients (n=27) did not differ
from the evaluated group in urinalysis results during any time in treatment. Neither did
the evaluated group decrease its percentage of positive urine results following psychiatric
better treatment retention than did the comparison groups with low drug use in the first
4.5 months (Should Refer median months=14.4, p=0.25; Should Not Refer [n=40] 13.5,
p=.069). Psychiatric referrals by methadone counselors did accurately target a group
with psychopathology, but counselors failed to refer other patients whose MCMI results
also indicated psychopathology. No definite improvements in illicit drug use or treatment
retention could be demonstrated for psychiatric evaluation and treatment of methadone
maintenance patients.
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BEHAVIORAL CHANGE INDEX: A SITUATION BASED
BEHAVIORAL ASSESSMENT INSTRUMENT

S. Shoptaw, R. Rawson, and M. McCann

The Behavioral Change Index is a 20-item situation based change measure developed
primarily with stimulant dependent individuals that can be self-administered and scored
easily in most clinical settings. BCI items measure three general domains: drug and
alcohol use behaviors, prosocial behaviors, and activities of daily living. This study
provides normative baseline data, presents content validity, and demonstrates
psychometric properties of the BCI.

METHOD: ASIs and BCIs were gathered at baseline, 6-months, and 12-months
following treatment entry from 246 stimulant dependent subjects at the Matrix Center,
1989-1991. Urine samples were gathered at follow-ups. Treatment data were weeks in
treatment.

RESULTS AND DISCUSSION: Average BCI scores for stimulant dependent subjects
were 44.36 (7.3) at baseline (n=233); 37.40 (7.7) at 6-months (n=173); and 36.60 (7.3)
at 12-months (n=129). Analyses showed statistically and clinically significant
reductions in scores from baseline to 6-months (matched t=9.75, df=172. p<.001),
baseline to 12-months (matched t=12.04, df=129, p<.001) and 6-months to 12-months
(matched t=2.11, df=137, p<.05). To address content validity, BCI scores for subjects
for whom cocaine metabolite was detected scored higher on the BCI than those with
negative results at 6-months (M=39.29 vs M=35.82, F=4.04, df=1, 80, p<.05) and at 12-
months following admission (M=38.29 vs M=33.06, F=9.20, df=1, 75, p<.01).

For convergent validity information, the mean BCI score within each time point was
used as a cutoff to evaluate ASI protocols. There was a significant positive association
between ASI scores and high/low BCI groupings at baseline (ANOVA, F=3.20,
df=7,209, p<.01); at 6-months (ANCOVA, baseline covaried, F=2.76, df=7,149, p=.01);
and at 12-months (ANCOVA, baseline covaried, F=2.25, df=7,116, p<.05). The BCI
also showed adequate internal consistency, with BCI coefficient alphas ranged from
0.67 at baseline to 0.78 at 6-months to 0.74 at 12-month follow-up. Test-retest
reliability showed baseline scores were mildly correlated with follow-ups (baseline to 6-
month r=0.24; baseline to 12-month r=0.24), 6-month to 12-month follow-ups showed
stronger correlations (r=0.63).

The BCI demonstrates many of the necessary elements for use as a brief, valid and
reliable, self-report tool for assessing pro-social and drug-related behaviors among
stimulant dependent individuals. BCI scores of stimulant subjects reflected clinically
and statistically significant behavioral changes associated with drug treatment
Psychometric properties for the BCI showed adequate internal consistency and
reliability. Findings supported using the BCI as an additional tool with the ASI for
measuring drug-related and pro-social behaviors among addicted populations.
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PREDICTORS OF IRREGULAR DISCHARGE FROM INPATIENT
SUBSTANCE ABUSE TREATMENT

P. Manu, J. Burleson, and H. R. Kranzler

A controlled cohort study was conducted to determine the characteristics of patients
irregularly discharged from a voluntary, inpatient substance abuse treatment unit of a
general hospital. The sample consisted of 220 subjects (110 consecutive patients who
were discharged early and 110 matched control patients). Structured chart audits were
used to collect demographic, socioeconomic and clinical data.

Whereas univariate analysis identified 11 variables that differentiated the two groups,
hierarchical logistic regression identified only three predictors of irregular discharge:
predominant heroin use, failure to complete high school and age younger than 30 years.

Two randomly selected subsamples of 110 subjects each (55 early discharge and 55
matched control patients) were used to derive and validate an instrument for predicting
irregular discharge. In addition to the three above-named variables, the instrument
includes current cocaine use and two or more positive results on toxicologic screening
performed on the day of admission. The presence of any two of these live items
identified 69% of irregular discharges in the derivation set and 78% of irregular
discharges in the validation set.

We conclude that readily available information on age, education, psychoactive
substance use, and toxicologic screening may be useful in identifying the risk of early
discharge from inpatient substance abuse treatment.
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INTER- AND INTRA-GENERATIONAL FAMILY HISTORY OF
ALCOHOLISM AMONG FEMALE DRUNK DRIVERS

B. W. Lex, M. E. Goldberg, T. A. Bower, J. H. Mendelson, and N. S. Lawler

Although studies consistently show alcoholism to be influenced by a combination of
heritable and non-heritable factors, research on family history of alcoholism has focused
almost exclusively on identifying genetic contributions to alcohol addiction. This study
investigated a range of inter-and intra-generational patterns of alcoholism among the
families of 42 alcoholic women incarcerated for serious drunk driving offenses. All 42
subjects had at least one full sibling with whom they were raised by at least one
biological parent. Subjects completed detailed family history interviews based on DSM-
II-R criteria. Approximately two-fifths of the subjects had both a parent and a sibling
who was an alcoholic. About one-fifth had a parent only, one-fifth a sibling only and
one-fifth neither a parent or a sibling. About 60% of fathers, but only about 15% of
mothers, were reported to be an alcoholic. However, when parents themselves were
excluded, the lifetime percentage of alcoholism among known maternal and paternal first-
and second-degree relatives over the age of 15 was almost the same, 32.9% versus
33.6%. Data for relatives of subjects’ mothers indicate a pattern of assertive mating in
which non-alcoholic women from families with a high density of alcoholism marry
alcoholic men from families with high density of alcoholism. High density of alcoholism
has occurred for several generations in males. Grandfathers showed a rate almost
identical to fathers, and rates for mates were similar. Rates have increased for female
relatives. Unexpectedly, there were two non-hereditary aspects of family structure
associated with drunk driving among females: sibling gender and birth order. Although
by chance one would expect equal numbers, subjects had nearly twice as many male
siblings as female siblings and nearly twice as many older siblings as younger siblings.
This family history data suggest the existence of patterns of risk factors for drunk driving
by women which are relevant to both prevention and treatment.
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EPIDEMIOLOGY OF PRESCRIPTION AND OVER-THE-
COUNTER DRUGS IN TWO LOS ANGELES SAMPLES

K. Boyle

Subjects were recruited from patients in sexually transmitted disease (STD) clinics and
hospital emergency rooms (ER) in Los Angeles County. A total of 341 persons
answered questions regarding use and possible abuse of medications. Of the 341
subjects interviewed, 60 percent were men and 40 percent were women. The ethnic
breakdown of the sample was as follows: 36 percent were African-American, 48
percent were Latino, and 12 percent were white. The majority of the sample (54
percent) was between the ages of 26 to 40, 28 percent were 18 to 25, and 18% were
over 41 years old. Over one third of the sample (37 percent) had used an illegal drug in
the previous 12 months, while 61 percent reported no illegal drug in the previous 12
months.

Use of medications seemed low. Only 47 percent of the sample reported ever having
used non-opiate analgesics. Five subjects reported use of this drug recreationally, or
beyond medically indicated. One subject reported dependence. Sixteen percent of the
sample reported use of analgesics with opiates. Of these, six subjects used
recreationally and three reported dependent use. Thirteen percent reported use of OTC
diet pills. Of these, three used these pills recreationally and one reported dependent use.
Ten percent of the sample had used tranquilizers and ten persons reported recreational
use, with three of them using dependently. Only six percent had used opiate-containing
cough and cold medications; five percent had used sleeping pills; two percent had used
prescription diet pills, and two percent had used anti-depressants.

Interviewers with substantial experience in determining illegal drug use patterns were
often surprised at the low reporting of use of prescription and over-the-counter (OTC)
drugs, especially OTC drugs of common use, such as aspirin and cough syrup. It is not
known if there is more denial of use and abuse of these drugs than expected, or if the
data collection procedures must be more sophisticated to detect use and abuse.
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DRUG USE AND SEXUAL BEHAVIORS AMONG STD
PATIENTS

D. Longshore, Y. Hser, K. Boyle, M. D. Anglin, J. Chen, and G. A.
Richwald

This paper reports preliminary results of an ongoing study on drug use and drug
treatment utilization among patients in three STD clinics in Los Angeles County. The
analysis includes 216 STD patients interviewed between May and September, 1992, and
for whom urinalysis results were available. The mean age was 28 years, 54% are men,
and 64% African-American, 29% Hispanic, 2% white, and 5% other -ethnicities.

Use of drug by injection was reported by 7% of the sample. Urinalysis showed that 29%
of the sample tested positive for some illicit drug (17% were positive for marijuana, 12%
cocaine, 3% PCP, 1.4% heroin). Sixty-eight patients (32%) were current drug users
(evidenced either by positive urine or self-report of use in the past three days), 82 (38%)
were considered past users (self-report of past use but not in the past three days and
negative urine results), and 66 (30%) reported no history of drug use (self-report of never
use and negative urine results). Age and gender characteristics were similar among the
three groups but significantly higher percentages of African-Americans were among
current and past users (82% and 65%) than among non-users (44%). Past dependent use
was reported by 35% of current users and 24% of past users but only 6% of current users
and 15% of past users were currently in drug treatment. Multiple sex partners (three or
more) in the past year were reported by 55% of current users; 47% of past users, and
18% of non-users. Approximately one third of individuals in each of the three groups
reported condom use during most recent sexual activity. Number of STD incidents were
4.0 by current drug users, 2.5 by past users, and 2.9 by non-users. Arrest history was
reported by 60% of current users, 48% of past users, and 14% of non-users.

In-depth interviews are planned to follow up these STD patients to better understand their
drug use progression and treatment utilization. These results showed high past and
current drug use rates among STD patients. Since many of the users may still be in an
early stage of use, targeted early intervention may be crucial to prevent them from
progressing to the more severe and chronic disorder of drug dependence.
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CONCORDANCE FOR DRUG ABUSE IN ALCOHOLIC TWINS

M. C. LaBuda, R. W. Pickens, and D. S. Svikis

Family, twin, and adoption studies have implicated familial and genetic factors in the
development of many psychiatric disorders and alcoholism. Research with regard to the
etiology of substance abuse disorders other than alcoholism, however, has been
comparatively sparse. Family studies of drug abuse comprise the majority of such
research although they cannot distinguish between familial and genetic influences.
Adoption and twin studies provide a separation of genetic and environmental effects,
based upon certain assumptions. The few existing twin and adoption studies of drug
abuse are consistent with a genetic basis for substance abuse but suffer various
methodological limitations including small sample size.

The purpose of the present report is to compare MX and DX twin concordance for
regular use of various classes of drugs and concordance for problems due to the use of
these drugs within a large twin sample. Moreover, patterns of polydrug use were
examined to determine if there was evidence of a general underlying vulnerability to
drug abuse as opposed to separate vulnerabilities for specific drugs of abuse.

Concordance for drug abuse was assessed in 293 twin pairs (197 same-sex male pairs
and 96 same-sex female pairs) ascertained through alcoholism treatment centers. Rates
of drug abuse were not significantly different in monozygotic (MZ) and dizygotic (DZ)
probands. However, male MZ twin pairs were more likely than male DZ twin pairs to
be concordant for regular drug use and problems due to the use of sedatives, stimulants,
analgesics, hallucinogens, and cannabis. Concordance rates did not differ significantly
for nearly all measures of drug abuse in female MZ and DZ twin pairs. These results
may be due in part to lower rates of drug use in females, but different etiological
mechanisms for drug abuse in males and females must also be considered. Patterns of
multiple drug use in males and females showed considerable overlap between members
of twin pairs. Furthermore, the degree of overlap was significantly greater in MZ than
DZ twin pairs.
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VIOLENCE AND DRUG PREVENTION IN AFRICAN
AMERICAN YOUTH

L. E. Mitchell

The purpose of the project is to reduce the incidence. and prevalence of drug use, abuse,
and violent behaviors related to alcohol and other drug abuse in African American youth.
Hypothesis: Focused attention on identified risk factors will create a reduction of drug
use and violence and increase a buffering effect against drug use. Specific goals are: (1)
to nromote conditions for social bonding to "conventional" units of socialization (school,
family, church); (2) to promote norms that disavow violence, violent behavior and drug
use in those social units; (3) to teach members of those social units the skills to recognize
and resist influences to abuse drugs and become involved in violent behaviors.

Objectives: (1) to provide a set of positive family and interpersonal situations and
conditions designed to protect at risk African American youth from violence, alcohol, and
other drug use; (2) to initiate a process by which “precursors” to juvenile delinquency,
violence, and alcohol and other drug use among African American youth at risk can be
reduced or eliminated; (3) to provide a risk focused approach that seeks to prevent
violence, violent behavior and drug abuse by eliminating, reducing, or mitigating the
effect of identified precursors of violence and drug use.

A pool of 200 black youth between the ages of 13-17 and their families are identified for
the study. Strategies include group programs linked to the designated risk factor being
studied. The conceptual framework for this model is based on social learning and social
development theory. It suggests that social bonding to conventional society is a
protective factor against adolescent drug use and violent behaviors, especially if those
social units disavow these behaviors. Process, outcome and impact evaluations are used.
Anticipated outcome includes: (1) improved family functioning and parental control; (2)
improved grades and increase in academic competence; (3) devaluation of negative peer
groups and gangs by participants groups; (4) improved bonding, positive family
relationships and reduced family conflict; (5) improved recognition of problems as
measured; (6) improved knowledge of self, societal and family values; (7) improved
school bonding as measured by decreased school dropout rate, tardiness, truancy and
school vandalism.
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PSYCHO-SOCIAL CHILDHOOD DEPRIVATIONS AND THE
MENTAL ILLNESS-CHEMICAL ABUSE (MICA) SYNDROME:
SEARCHING FOR ETIOLOGICAL CONNECTIONS

M. Rahav, J. Rivera, D. Ng-Mak, E. L. Struening, B. G. Link, and B. Pepper

Despite the pervasiveness of the mental illness chemical abuse (MICA) dual disorders,
very little research has been conducted on their causes. This paper attempts to search for
etiological clues to the MICA syndrome in MICA’s early age family background. A non
probability sample of 335 homeless men seeking community based MICA treatment in
New York City is used in a five year longitudinal study. By the time they were 13,
29.6% did not have their mothers at home and 54.6% did not have their fathers. Scales
measuring these men’s feelings towards and relationship with their parents proved to
have good internal consistency/reliability. Feelings about their fathers and whether
fathers were at home at early age shows very strong association: those who had their
father around expressed significantly more love, pride and trust of their fathers. These
feelings about father then correlated with various psychological measures: The more
love, pride and trust of father, the less the psycho-pathology on various depression,
psychosis and anxiety questionnaire items. Feelings about mother were correlated with
whether mothers had a history of drug, alcohol, or mental illness (DAM) problems.
MICA’s who reported their mothers to have had DAM problems expressed less love for
their mothers than those who reported their mothers to have had no problems. A
Relationship with Father scale was factor analyzed yielding three factors: “Good
Father”, “Abusive Father”, and “Drug User Father”. Total scores on these factors
correlated significantly, (inversely) with various measurement items of psycho-
pathology.

Although the paper lacks a comparison group from the general population it tentatively
concludes that: A. MICAS seem to be characterized by severe parental deprivations.
More than 50% of the MICAS did not have their fathers living at home from quite an
early age. B. MICAS whose fathers were not at home described their fathers as
significantly less loving and less being loved than those MICAS whose fathers were
around. C. MICAs’ feelings about their fathers correlated with certain psychiatric
symptoms. The less love they reported to feel towards and receive from their fathers, the
worse was their outlook for the future, their network of friends and psychotic and anxiety
symptoms. D. MICAs who scored low on the “Good Father” factor showed significantly
more psychopathology than those who scored high (i.e. described their father as praising,
supportive, helping, loving and proud of them). E. MICAs who reported their fathers to
have had DAM problems scored significantly lower on the “Good Father” factor and
significantly higher on the “Abusive Father” and “Drug User Father” factors than those
whose fathers did not have DAM problems.
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HEALTH CARE UTILIZATION PATTERNS OF PATIENTS
TREATED FOR ADDICTIONS COMPARED TO THOSE
TREATED FOR NON-PSYCHOTIC ILLNESSES

S. B. Greberman

This outpatient study was designed to determine if mental health treatment results in an
increase or decrease in the utilization of other health care services in patients treated for
substance abuse and in patients treated for non-psychotic illnesses. The substance abusers
in this study were addicted to illicitly obtained prescription medications and/or to alcohol.
Most substance abusers were men who remained in treatment <30 days. The non-
psychotic illnesses were: anxiety, depression, or personality disorder. The data consist of
information abstracted from mental health and medical records of 155 enrolled patients aged
21 to 40 who received mental health care at a health maintenance organization (HMO) in
Washington, D.C. A total of 94 persons received 130 days of mental health treatment: 61
received 31 to 180 days of treatment. Substance abuse was the only diagnosis category
that contained more men than women. The non-mental health care visits before,
throughout, and after mental health care ended were abstracted from records. In addition to
visits, physicians’ non-mental health diagnoses were evaluated; it was determined that
utilization patterns were not influenced by the presence of illnesses in need of ongoing
treatment.

Women who received <30 days of mental health care maintained essentially the same visit
rate before mental health treatment and during and after therapy. Men with <30 days of
mental health care had a different non-mental health visit pattern from that of women who
received <30 days of treatment. Men had a greater non-mental health utilization rate before
treatment than the women in every diagnostic category; the men’s rate also decreased
markedly after mental health therapy began (t-test, p<.05). Women in each diagnostic
group with 31 to 180 days of care for non-psychotic illnesses and men treated for
personality disorder for this length of time had enough health care visits to permit the
application of time series analysis. In these women, the overall pattern tends to be one of
increasing visits during mental health care. Utilization patterns of men with personality
disorder differ from those of women with the same diagnosis. The overall pattern for men
tends to be one of decreasing non-mental health utilization during mental health treatment.
The adjusted R” obtained using this time series regression model results in explanation of
approximately 90% of the variance in the majority of groups of individuals (F test, p<.05).
Too few substance abusers remained in treatment from 31 to 180 days to permit any
statistical analysis.

These results are generalizable only to patients in these age groups with these mental health
diagnoses treated in an HMO. Any treatment modality, whether for addiction another
mental or medical problem, has time as a component in the patient’s response.
Nevertheless, many evaluations of the outcomes of treatments for various illnesses do not
consider the effects of time in the study design. In this study, the static analysis done on
groups of patients who received <30 days of treatment revealed valuable information, that
utilization patterns are influenced by gender. A dynamic statistical method, such as time
series analysis, must be used to evaluate the effects of time. Use of time series analysis in
this study has revealed that in patients with non-psychotic illnesses who remain in treatment
for 31 to 180 days, utilization patterns established prior to entering mental health treatment,
along with treatment itself, affect patterns during and after therapy. Depending on gender
and primary mental health diagnosis, the responses to treatment over time differed.
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RECALL OF SUBSTANCE USE AFTER 12 YEARS: DATA FROM
THE ST. LOUIS EPIDEMIOLOGIC CATCHMENT AREA STUDY

A. M. Shillington, L. B. Cottler, D. E. Mager, W. M. Compton

In a ongoing study on the reliability and validity of substance use disorders, we have been
following-up participants from the St. Louis NIMH Epidemiologic Catchment Area
(ECA) study. The ECA study surveyed a general population sample during 1981-82 for
psychiatric symptoms and illicit substance use. Persons at baseline aged 18-44 years and
who reported using a substance more than five times in their lives were eligible for
follow-up. Currently, 223 subjects have been interviewed. Reports of drug use at the
ECA baseline were compared to the reports made 12 years later. Two types of agreement
were found—agreements in reports at baseline and at the 12 year follow-up a particular
substance was not used or agreements that a drug was used. Next there are the possible
incident cases—those who reported “no use” at baseline and reported “use” 12 years later
whose age of onset was older than their age at baseline. In addition to agreements and
incident cases, there were three types of discrepancies found. First was the Type I
Discrepancy: a person reported “no use” at the baseline interview and then reported “use”
at the 12 year follow-up with an age of onset younger than baseline age, indicating that
they should have reported use when interviewed 10 years earlier or that they misreported
their age of just use. Type 2 Discrepancies: a person reported “use” at both the baseline,
indicating that they misreported the age of onset at the follow-up interview or that they
mistakenly reported use at baseline. Type 3 Discrepancies: a person reported "use" at
baseline but 12 years later denied using the substance, indicating misreporting of use at
the follow-up interview or possibly at the baseline interview. Findings indicate that
persons interviewed 12 years after their baseline interview are consistent regarding recall,
with overall agreement ranging from 74-88%. Type 1 Discrepancies, when a person
recalled age of onset younger than their baseline age but said they did not use at baseline,
were fairlv low at: 1% for cannabis. 6% for cocaine. 8% for sedatives. 9% for
amphetamines. and 11% for opiates: Type 2 Discrepancies, when a person indicated
“use” at both interviews but at the follow-up interview reported an age of onset older than
the baseline age, were even lower than Type 1 Discrepancies: 1% for cannabis,
amphetamines, and sedatives, and 2.7% for cocaine. Type 3 Discrepancies, which was
when a person said “yes used” at baseline but denied use at follow-up, were the most
frequently found discrepancies: 5% for cocaine, sedatives, and opiates, 12% for
cannabis, and 16% for amphetamines. Despite the fact that there were three different
ways that people could be discrepant in their reports, the discrepancies were fairly low.
The variable “age of onset” appears to be consistent. Finally, it should be encouraging to
those doing longitudinal studies, that people can fairly accurately recall their history of
substance use even 12 years after their baseline interview.
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THE RELATIONSHIP OF INHALANT USE AND INJECTING
DRUG USE

C. G. Schiitz, H. D. Chilcoat, and J. C. Anthony

Use of inhalants might prove to be a modifiable risk factor for injection drug use, or
alternately an important vulnerability marker, as has been indicated by a few sporadic
studies based on restricted populations (most recently Dinwiddie e al. 1991 using a
population of patients, felons and their relatives). If there is a link between these two
different forms of drug-using behaviors, then a statistical association should be found in a
epidemiologic study, even after statistical adjustment for plausible confounding variables
such as sex, age, socio-economic status, and the use of drugs such as marijuana. To
probe this suspected causal association, we analyzed epidemiologic data from NIDA’s
1990 National Household Survey. The population for this survey consisted of all
household residents aged 12 years and older in the coterminous US, with respondents
selected by probability sampling. A total of 9,259 respondents completed the confidential
self-report interview conducted by trained interviewers. A history of injecting drugs was
reported in 192 cases. Inhalant use was associated with injecting drug use (OR=11.8).
After statistical adjustment, using SUDAAN, inhalant users still were 5.4 times more
likely than non-users to have injected drugs (<0.001). We extended the multiple logistic
regression model to include a number of additional socio-demographic and geographic
variables and made persons with no history of inhalant or marijuana use the reference
group. This model indicated that respondents who reported use of both marijuana and
inhalants were an estimated 85.4 times more likely to have injected drugs (p<0.001) than
those who had used neither inhalant nor marijuana. Those reporting use of inhalants but
not marijuana were an estimated 48.4 times more likely to have injected drugs (p<0.001)
compared to the reference group. The corresponding odds ratio was 16.0 (p<0.001) for
respondents having used marijuana, but not inhalants. Despite some methodologic
limitations, this epidemiologic evidence strengthens the rationale for a more deliberate
focus on inhalant use in future studies that seek to understand etiologic conditions giving
rise to injecting drug use, an important issue for HIV and AIDS, as well as drug
dependence research.
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CHANGES IN THE PAST FIVE YEARS IN ROUTE OF
COCAINE ADMINISTRATION AMONG TREATMENT
SEEKING INDIVIDUALS

J. M. Hess, N. A. Kreiter, L. Covi, I. D. Montoya, E. Cone, and D. A.
Gorelick

The route of illicit drug administration has an impact on public health and also seems to
influence the development of drug dependence and duration of cocaine use. The purpose of
this study was to document for the first time the change in route of administration over time
for 413 consecutively admitted unpaid cocaine dependent (DSM-IIIR) individuals seeking
participation in cocaine treatment research protocols over a period of five years (June, 1987
to June, 1992). All subjects were interviewed on their first day of application for treatment.
Inclusion criteria: 21-60 years of age, average cocaine use of 1 gram per week in the past
twelve weeks, and self-reported cocaine use within the past thirty days. Exclusion criteria:
illiteracy, major medical or psychiatric disorders, or other drug dependence except for
caffeine or tobacco. Data were analyzed using a one-way ANOVA or Chi square analysis
for continuous and categorical data, respectively.

There were no significant differences in age or gender by routes of administration.
Smoking was the most commonly reported route over the five-year period while oral use
was minimal. Non-whites (Blacks + Hispanics) significantly prefer smoking over
intranasal cocaine administration while whites showed less of a preference. A trend
towards an increase in smoking (Year 1: 40.3%, Year 5: 66.7%) and a decrease in
intranasal usage (Year 1: 26.6%, Year 5: 8.3%) across time was observed. After an initial
halving of IV use in the second and third year, there was an increase in each of the next
two years. Intranasal users of cocaine started treatment significantly more often and stayed
in treatment significantly longer than either intravenous users or smokers.

A comparison of the ARC cocaine outpatient treatment research population with “cocaine-
related admissions” to all Maryland certified alcohol and drug abuse treatment programs
showed a similar increase in smoking and decrease in intranasal use. While our IV data
showed an initial decrease followed by a gradual increase, the Maryland data was less
variable and showed a slight decrease.

This study demonstrated: 1) a change in route of cocaine administration among treatment-
research seeking individuals, 2) similarities and differences in route of administration
between these subjects and a state population of treatment admissions, and 3) route of
administration of cocaine had an effect on retention in treatment.
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PROVIDING FREE DRUG ABUSE TREATMENT:
BARRIERS TO CARE

R. K. Price, L. B. Cottler, W. M. Compton, A. M. Shillington, D. Claverie,
G. Asmus, W. Dotson, O. Miller, and M. Horne

Drug abusers face a number of barriers to entering and completing drug abuse treatment.
Overcoming these barriers often requires community efforts beyond providing treatment
slots or subsidizing fees. An on-going city-wide research demonstration project designed
to reduce the spread of AIDS through community outreach (DA06163) provided an
opportunity to describe barriers at three stages of research implementation. Three
samples were examined: an outreach sample from a target area of St. Louis contacted
between July 1990 and June 1992 (N73.500); drug users entering HealthStreet, the City’s
Health Department satellite outreach center (N=595); and, follow-up interview samples
consisting of outreach (N=253) and non-outreach (N=221) subjects. In community
outreach were barriers that hinder the hidden drug using population from coming forward
(Stage 1). Of 3,500 local residents suspected of drug misuse, contacted through street
outreach, 595 entered HealthStreet; yielding the outreach “success” rate of 17%. From
this point, during the treatment referral phase, barriers resulted in missed opportunities to
transform drug users’ spontaneous help-seeking to a commitment to change (Stage 2). Of
595 likely drug abusers who came to HealthStreet, only 50 (8.4%) were admitted to the
project treatment protocols. Lastly, even after they entered treatment, barriers
surrounding drug users reduced the likelihood of treatment retention (Stage 3). Of the
project’s outreach subjects who entered treatment, 43% stayed in treatment three months
or longer; whereas, among non-outreach subjects recruited by individual treatment
centers, 55% stayed in treatment for the same duration. It appears thus that the barriers at
the community and treatment referral levels (Stage 1 & 2) are harder to overcome when
implementing plans to provide drug abuse treatment. We attempt to identify major
barriers to care from the viewpoint of drug users. At the community level, perceptual,
economic and class barriers appear to be salient. At the treatment referral level, local
organizational barriers appear more responsible than others for dampening drug abusers’
desire for treatment. In treatment, social, psychiatric, and personality factors appear
important for treatment retention. We suggest how these barriers might be removed.
While some barriers, such as persistent class and economic barriers, are impossible to
overcome by any one program, others are implementable. For example, treatment
matching, and referrals “on demand” would make treatment entry easier, which can be
implemented through inter-organizational coordination. Within a treatment center,
provisions of psychiatric treatment and network counseling might improve treatment
retention.
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CLONIDINE USE AND ABUSE AMONG METHADONE CLIENTS
AND APPLICANTS

M. Clinton, A. Tommasello, T. Tschirgi, and R. Gorman

Thirty known or suspected clonidine-abusing clients were interviewed and 48 applicants
were anonymously surveyed at two Baltimore methadone clinics regarding their
clonidine use and abuse. All of the clients and 22 of 48 applicants had used clonidine
illicitly, with 19 of 30 clients and 4 of 22 applicants admitting to current use. Common
reasons listed for using clonidine illicitly included (clients; applicants): to decrease
opiate withdrawal symptoms (66.7%. 68.2%); to “boost” their methadone (96.7%.
31.2%); to achieve a high (83.3%. 18.2%); to make them feel relaxed (93.3%, 36.4%); to
make them feel drowsy (80%. 59.1%); and to get a “nod” (70%. 31.8%). More than half
of the clients claimed they had experienced the following side effects from their clonidine
use: dry mouth, lightheadedness, sedation, weakness, and withdrawal symptoms. All
clients reported using clonidine intentionally with their methadone, and some had taken it
with other drugs, including cocaine, opiates (heroin), alcohol, marijuana, benzodiazepines,
and prescription drugs. Almost all study participants agreed that clonidine was easy to
acquire on the street for a median cost of $1 for a 0.3 mg clonidine tablet. Average dose
taken at one time for clients was 0.6 mg (range 0.15-2.4 mg), and for applicants was 0.37
mg (range 0.1-0.9 mg). Twenty-seven (90%) clients and 12 of 34 responding applicants
(35.3%) believe that clonidine can produce addiction. This small study demonstrates the
abuse potential of clonidine by these methadone clients and applicants: Further
investigation into the abuse potential of the drug by others seems warranted. The need to
develop a urine assay to detect clonidine abuse may also be warranted.
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EMPLOYMENT CHARACTERISTICS OF METHADONE
PATIENTS

D. Zanis, D. Mekger, and A. T. McLellan

Employment is widely viewed as an indicator of healthy functioning and is often a
treatment goal identified by both drug treatment staff and methadone clients.
Unfortunately, unemployment rates remain high, varying from 33% to 81% in methadone
treatment. Previous employment interventions have had only limited success in helping
clients achieve and maintain employment. Primarily these interventions have been
generic in design and have been applied to all methadone patients regardless of individual
skills, characteristics or work patterns. Therefore, we hypothesized that client
employment needs may vary in relation to their employment pattern. Thus, the purpose
of this work was to investigate the ability of subject characteristics to differentiate among
three “stages” of work patterns in the past year (stable workers, employed for a minimum
of 12 consecutive months; intermittent workers, employed between 1 and 11 months; and
the unemployed, no work history.)

We examined the employment status of 322 subjects in a methadone program in
Philadelphia. Subjects completed a questionnaire designed to measure aspects of client
functioning considered related to employment among drug abusers and the Beck
Depression Inventory. Logistic Regression analyses were conducted with 18 independent
variables to examine the ability of each variable to predict current work status. Nine
variables, predictive of current work status were selected to construct a model of
variables to differentiate subjects among three “stages” of work. These variables
included: race, gender, cocaine use, depression, education, length of current treatment
episode, legal history and marital status. A multiple discriminate function analysis
yielded a Wilks’” Lambda value of .86 (F=4.13, df = 6,319) indicating that the two
functions created accounted for 14% of the total variance beyond chance. Univariate F-
Test of between-group differences were computed and the Tukey HSD test was
calculated to determine if differences existed among the criterion means. Results of these
analyses found that stable workers had lower Beck scores and less cocaine usage-than
intermittent workers. Intermittent workers were more likely to be male, married and have
higher levels of education than unemployed subjects. While we can not be certain of the
causal relationships, interventions such as adult education classes, treatment for cocaine
use and psychotherapy and/or pharmacotherapy for depression may be necessary
preconditions for the initiation and maintenance of employment. To test these
assumptions, further investigations of the causal relationship between these interventions
and employment status are necessary.
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CORRELATES OF EMPLOYMENT AMONG FORMER OPIATE
ADDICTS

W. Feigelman, P. H. Kleinman, R. B. Millman, H. Robinson, M. L. Lesser,
C. Hsu, P. Engelhart, and 1. Finkelstein

This paper examines the correlates of employment among a population of 429 former
opiate addicts currently receiving treatment in a methadone program in the New York
metropolitan area. Respondents were primarily male (72 percent), ethnically mixed,
possessing limited education and had long experiences with intravenous drug use. Fully
72 percent had been convicted of at least one crime.

Based on multiple regression analysis, lifetime employment was significantly related to a
number of psychosocial variables; age, gender, martial status. ethnicity, and adolescent
criminality. Age was positively correlated with lifetime employment, and males were
more likely to have been employed than females. Married people were more likely to
have been employed, and whites were more likely to have been employed than those in
minority groups. Those with a history of adolescent criminal involvement were less
likely to have been employed for a long period of time than others. Controlling for
lifetime employment, young people were most likely to have been employed in the year
before treatment began. Even controlling for lifetime employment, those who were
court-referred were significantly less likely to have employed than others.
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COHORT CHANGES IN CHOICE OF DRUG AMONG ARRESTEES

B. D. Johnson, A. Golub, and M. Hossain

A central concern to policy makers is determining whether and how much the use of
serious drugs has increased or decreased, and how such changes differentially occur in
various subpopulations. Several issues are addressed: Have drug-abusing criminals
shifted drug(s) of choice in different periods during the past 30 years? Are such changes
related to differential experiences with drugs among birth cohorts? What arrestee
characteristics are most strongly associated with specific drug abuse patterns?

METHOD: This is a secondary analysis of data from the Drug Use Forecasting program
in Manhattan for 1987-91 (N~6.000). DUF interviews 350 adult arrestees (250 men,
100 women) each quarter and collects urine specimens which are analyzed by EMIT for
10 drugs; the analyses below focus on heroin, cocaine powder, and crack. DUF subjects
are quite representative of serious drug abusers and criminals arrested for felony charges
in Manhattan and other major cities.

RESULT: The average age at onset to drugs (among users of these drugs) occurs mainly
during ages 16-20 for all drugs (except crack where almost all users began in 1985-89
regardless of age). Manhattan arrestees born in 1950-54 exhibited the highest rate of
opiate positivity (35 percent) and self-reporting intravenous use (46 percent) which is
much higher than among arrestees born 1970-74 (opiate positive--7 percent; intravenous
use--2 percent). Arrestees born in the 1955-64 period were among the most likely to use
cocaine powder and crack. The youngest cohort (born 1970-74) were about half as likely
to be cocaine-opiate positive (or self-report lifetime use of heroin or cocaine) as arrestees
born 10-20 years earlier. Birth cohort emerged from logistic regression analysis as the
strongest independent factor associated with whether arrestees were drug positive for
specific drugs (opiates or cocaine). Arrestees most likely to be heroin injectors (all other
factors held constant) were whites, born 1950-54, arrested on burglary charges, and
whose primary source of income was drug sales. Arrestees most likely to be crack users
were blacks, born 1955-59, arrested for drug sales and possession, and whose primary
income source was drug sales. Those least likely to be crack users were whites, born
1970-74 (also those born 1900-1944). arrested for miscellaneous charges (prostitution,
DWI, probation violations), and on welfare.

IMPLICATIONS: Among very high risk persons (those arrested for crimes) important
differences in drug user profiles prevail, particularly across birth cohorts. The best news
is that the youngest arrestees (born 1970-74) were the least likely to be heroin injectors
or crack users. This may be due to their delayed progression in drug escalation to these
drugs. An alternative explanation from ethnographic evidence suggests that inner-city
youths may be avoiding both heroin injection and crack abuse. Whether levels of heroin
injection and crack abuse remain low among arrestees born in 1970-74, and whether the
next cohort (born 1975-79) will continue to avoid (or not initiate) heroin and crack use
remains to be documented. DUF-Manhattan data in the mid-1990s can document these
important trends among youths in this high risk population regarding changes in their
patterns of drug consumption.
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INFLUENCE OF DRUG TREATMENT ON
INDIVIDUAL PATTERNS OF SOCIAL DRUG USE

J. C. E. W. Willems, M. Y. Iguchi, V. Lidz, and D. A. Bux

A number of studies have suggested that social affiliations may affect risk for HIV
infection among drug injectors. Social relationships may support and maintain both drug
use and particular high-risk injection practices. Moreover, as with sexual behavior, risk
for exposure to HIV varies with the number of individuals with whom drug use occurs,
and with the risk status of these individuals. This pilot study examines drug using
networks of IDUs in methadone treatment both currently and, retrospectively, before
initiation of treatment. The extent of these networks was assessed through interviews both
with in-treatment and out-of-treatment network members.

Subjects were 22 in-treatment and 18 out-of-treatment IDUs in Philadelphia and Camden
County, NJ. In-treatment subjects were recruited through posted notices at two
methadone matinenance clinics, and out-of-treatment subjects recruited by a modified
snowball sampling procedure. Subjects completed a structured survey of drug use, sexual
behavior, and health status, and a semi-structured interview identifying IDUs with whom
the subject had injected drugs (co-IDUs). Subjects were paid $15 for the interview and $5
for every network member they recruited for an interview.

In-treatment subjects named a total of 75 network members. Six (27%) in-treatment
subjects reported no current co-IDUs. Overall, the forty subjects interviewed named 97
network members; 18 (19%) of these were recruited for interviews. Subjects tended not
to mention network members who had died, unless specificallv asked about such
individuals. This may have important methodological implications this type of research.
There was a great deal of variety in the size and complexitv of identified networks, and in
the number of generations successfully recruited for interviews. In the more complex
networks particularly, the risk posed by even a single HIV-seropositive network member
was striking.

The mean size of current (past 3 months) drug-using network was 2.4 (range 0-8,
SD=2.35), while the mean size of pre-treatment networks (retrospective; last 3 months
prior to treatment) was 4.8 (range 0-11; SD=3.14). This indicated a significant decline
during treatment in the reported number of co-IDUs (t=3.32: DF=19: p=0.0036). Thus,
treatment may reduce HIV risk in two ways: by reducing risk behavior frequency (i.e.;
drug injection) and by reducing the number of people with whom risk behavior occurs.
Most of the changes in network size appeared to result from the reduction of injection with
acquaintances and strangers, while use with close friends and family members changed to
a lesser degree. This trend is consistent with earlier findings (MY Iguchi, unpublished
data).
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CAN PERSONALITY CHARACTERISTICS CATEGORIZE
SUBSTANCE USERS WHO ARE HIGH’RISK FOR HIV?

D. E. Mager, L. B. Cottler, A. M. Shillington, and W. M. Compton

In the Substance Abuse and Risk for AIDS study (SARA), 539 substance abusers and their
sexual partners completed: a) the Diagnostic Interview Schedule (DIS) to assess psychiatric
and substance use disorders, b) the Tridimensional Personality Questionnaire (TPQ) to
assess personality characteristics, and c) the NIDA HIV Risk Behavior Assessment (RBA).
A variable defining a respondent’s risk for HIV infection was constructed using: ‘Needle
sharing’, ‘Sexual relations with multiple partners without a condom’, and ‘IDU sex
partners’. Using these criteria, 43% (N=232) had at least one high risk behavior and were
defined as ‘High-Risk’ for HIV infection. The Antisocial Personality Disorder (ASPD)
section of the DIS, the TPQ, and questions on family history were compared among
respondents with and without ‘High-Risk’behaviors. Initially, Chi-Square and r-Test
statistics were computed to determine which variables best differentiated ‘High-Risk’.
Next, a stepwise discriminant analysis was used to determine the TPQ subscales. ASP
symptoms and family history items which would build the best discriminant function for
‘High-Risk’. Among the TPQ items, the ‘Impulsiveness’ subscale best discriminated
‘High-Risk’ persons (Wilk’s_=.95). Among the ASP conduct symptoms, ‘destroying
others’ property’ was best discriminator of ‘High-Risk’ (Wilk’s_=.92). Among the ASP
adult symptoms ‘failure to conform to social norms’ (Wilk’s =.97), ‘reckless behavior’
(Wilk’s_=.91), and ‘inability to function as a responsible parent’ (Wilk’s_=.91)
discriminated ‘High-Risk’. Family history of problem drug use also categorized
significantly ‘High-Risk’ behaviors (Wilk’s =.93). In total, using these six personality
and family history variables, we correctly categorized 66% (N=153) of the respondents at
‘High-Risk’ for HIV. Implications for assessment of HIV risk behaviors will be
considered.
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DEMOGRAPHIC AND DRUG ABUSE-RELATED VARIABLES
ASSOCIATED WITH RECRUITMENT OF INJECTING DRUG
USERS (IDUs) IN HIV CLINICAL RESEARCH

D. Ajuluchukwu, L. S. Brown, Jr., M. M. Chu, and A. F. Chu

In May 1992, trained research staff, using a standardized questionnaire, systematically
recruited 398 HIV positive IDUs (61% male, 51% African Americans, 41% Hispanic
American), enrolled in methadone maintenance treatment (MMT), to participate in eight
different HIV-related clinical research protocols. The questionnaire included
demographic (age, ethnicity, gender, and education) and drug abuse-related variables
(MMT enrollment duration, self-reported craving for and use of illicit drugs, and self-
reported withdrawal symptoms). We also collected the last three months of urine
toxicological results. The participants who were enrolled more than two years in MMT
had lower positive urine toxicology rates (p<0.01). Patients admitting to heroin, cocaine,
or other drug use in the last 30 days had higher positive urine toxicology rates (p<0.001);
66% agreed to participate in at least one protocol. The urine toxicology rates between
participants and non-participants were not found to be significant.

This suggests that longer duration of enrollment may have positive impact on the
recovery of IDUs unrelated to their willingness to participate in HIV-related clinical
research.
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ETHNICITY-RELATED DIFFERENCES IN MORTALITY
AMONG NARCOTICS ADDICTS IN A LONGITUDINAL
STUDY

M. D. Anglin, Y. Hser, and M. 1. Mendez

The study compares the mortality among 535 Anglo and Hispanic narcotics addicts
admitted to the California Civil Addict Program (CAP) from 1962 through 1964. By
1986, approximately 24 years after the CAP admission, 58 (27%) of the 212 Anglo addicts
and 95 (29%) of the 323 Hispanic addicts were deceased. The average mortality rate for
Anglos was 13.5 deaths per 1,000 person years and 14.7 for Hispanics. Mean age at
death for both groups was about 40 years.

Causes of death were determined from death certificates. Among Anglos, 38% of deaths
were drug-related (e.g., overdose, chronic hepatitis, endocarditis), 21% were due to
violence or accidents (e.g., homicides, motor vehicle accidents), and 41% were due to
other causes (e.g., cirrhosis, emphysema, diabetes, stroke, etc.). Causes of death among
Hispanics were 34% drug related, 28% due to violence or accidents, and 38% due to other
causes.

Analysis of cumulative frequency of death according to categories of causes showed
different patterns between the two ethnic groups. Among Anglos, violent deaths were
consistently of the lowest frequency and with slowest increase over time. Furthermore, the
accumulation of deaths that were drug-related and that attributable to other causes were
similar over most of the follow-up period, but deaths due to other causes prevailed by
1981. For Hispanics, risk of death due to drug use was persistently predominant,
followed by violence and other causes. This pattern was stable until approximately 1983,
when other causes increased disproportionately, accounting for the highest number of
deaths by 1985.

These results parallel the findings of other similar studies (Anglin er al, 1988; Desmond &
Maddux 1984), confirming a more serious progression for consequences of narcotic
addiction among Hispanic compared to Anglos.
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